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THE WEEK IN IRON CIRCLES. 





The May 1 statement of the steel rail pool shows sales 
for the first five months of 1890 of 1,020,023 gross tons, 
and the deliveries 550,000 tons. This it at the rate of 825,000 tons 
for the first half year, as against 642,653 tons for the similar period 
of last year. This indicates a very healthy state of the steel rail 
trade. The annual meeting of the iron and steel workers is in ses- 
sion at Pittsburgh as we write, with the results yet to be determined. 
The English iron market continues in a depressed condition. Our 
correspondents, S. W. Royce & Co., Manchester, write under date of 
May 24: ‘‘ While Scotch pig iron stands at about the same level as 
at the beginning of the month, Middlesbrough warrants have fallen 
about 3s. 6d. per ton, and are now at about 4s. per ton less than 
Scotch. The makers in the Middlesbrough district, who have been 
holding off in the strong feeling that the reduced prices could not 
last, are now coming forward and meeting the market, and under 
circumstances the present position is not a good one. There is not 
much business doing, and what there is is only for present delivery.”’ 
The situation in the Central West is outlined below: Activity at low 
prices has been the ruling feature in Cincinnati for some weeks past. 
It is even more pronounced as the present week closes. Every seller 
of Southern iron has had all the business he could take care of, and a 
great deal has been refused at full current prices. Furnaces hesitate 
to formally advance prices until they are sure the position can be 
maintained all Summer. It looks, however, as though that point 
would be reached early in June, as nearly all the producers are full 
of orders for one to four months ahead of make. The inquiry for char- 
coal irons and Ohio softeners is also better. Prices are firm all along 
the line, and the tendency toward an advance is pronounced. Wm. 
F. Jarvis & Co., Detroit, report that nearly every grade of pig iron 
continues to show increased firmness. As was anticipated last week, 
there were a number of large sales of Lake Superior charcoal, aggre- 
gating several thousand tons, but notwithstanding this, there is still 
left unsatisfied to-day a larger inquiry than at any time during the 
year. Prices are firm and concessions will not be made by the fur- 
nace-men. ‘The same conditions may also be said to apply to South- 
ern foundry and forge irons, although the volume of business was 
not as large, only foundry grades being needed. All sellers are san- 
guine of a continued better market. The market at Louisville is 
howing a firm tone and buyers are purchasing freely for long deliv- 
ry. Furnaces have continued to sell at figures current recently, 
ind among the leading furnaces there has been no advance in prices; 
the tendency, however, is toward a slight increase, and it is thought 
his will be realized shortly. One or two furnaces who have been 
virtually out of the market for the last month, having held at $10.75 
‘or grey forge, Birmingham, are now able to place their iron more 
‘reely. It is thought the coming week will show large sales, and 
vere it not for the heavy production, a sharp advance. Furnaces 

‘lieve that the coming month will show iron fifty cents higher, and 
vhile disposed to sell a portion of their product at present prices, do 
not wish to encumber themselves with an unusual amount. The 
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market is strong at Pittsburgh, with an advancing tendency. Besse- 
mer is about fifty cents per ton higher than it was a week ago, and 
the demand is active. Mill and foundry irons are in good request, 
but without much change in price. Furnace-men are generally un- 
willing to contract very far ahead. Instead of the dullness common 
in the Chicago market at this period of the year, there is unusual 
activity. Buyers are rather more plenty than sellers at current min- 
imum prices. The bargains that were going in Southern irons have 
disappeared. Local brands also are firmer. Lake Superior charcoal 
irons are so well grounded, on what the makers consider bottom, that 
offers on large lots at fifty cents per ton under asking figures are 
promptly declined. Businessat St. Louis continues fair at unchanged 
prices. No large orders are reported during the past week. 

The reports under this head which, during the past 
two or three weeks, have appeared in these columns, 
seem to have given rise to a great deal of criticism in the Lake 
Superior cOuntry. Some of the opinions advanced go to the extent 
of charging inconsistency for “first giving utterance to the predic- 
tion that the 1890 output would be 9,000,000 tons,’ and then “ sud- 
denly lowering the figure to 7,000,000."” As a matter of fact, no 
9,000,000 output was ever predicted in these columns, any more than 
a 7,000,000-ton output. Six months ago, the very large and unex- 
pected sales—if, indeed, they presaged anything at all—indicated a 
considerable increase in the 1890 output over that of last year. The 
state of the market warranted dealers and producers in expecting an 
increase for the current season of 25 per cent. and, voicing these 
opinions and expectations, without any home-made additions, these 
statements were sent abroad as being the opinions of the iron ore 
dealers. A little later, a retrograde movement set in which lasted 
for five months or more, and it is not to be wondered that the dealers 
in iron ore underwent a change of opinion as tothe business of the 
year. A local firm of ore men, doing the largest business on the 
chain of lakes, is authority for the statement of two weeks ago that, 
“unless the daily receipts between this (that) date and July 1, shall 
be very considerably augmented, the total receipts of 1890 will fall 
below those of 1889.’ Well, July 1 is still four weeks off, and there 
is no good reason for modifying the above opinion. ‘There is so far 
an increase over last year’s shipments of 300,000 tons, but the pecul- 
iarity of this increase is remarkable, in this, that it all comes from 
the Gogebic region, while there is no increase in the shipments from 
any of the three older ranges. Whether or not this increase of ship- 
ment in Gogebic ore is dueto the easier handling of hematites, 
remains to be seen. Nobody denies the fact that some mines have 
been unable to get into their stock piles to the extent of shipping 
facilities,and it may be set down unless some 800,000 tons of non-Besse- 
mer ores, yet unsold, find an early market; that tonnage will not be 
brought down, whether it is mined or not. The docks are now over- 
crowded with ore, and the rail shipments seem to make little impres- 
sion upon this vast accumulation. The month of July will tell the 
tale as to the business of the current season. Very little has occurred 
in the market, during the week, inthe way of ore sales, but the 
Republic Iron Company has purchased the West Republic mine, into 
which the Republic ore dips. The price was $5 per share, and of 
the 20,000 shares all but two hundred changed hands. The demand 
for Bessemer ore is good, but sales are still backward. 

The market is steady and quite firm. Some sales have 
been made at going prices, but the initiative came from 
the purchasers, and no concessions are being made by furnace-men. 
Undoubtedly the firm position taken by makers of pig iron has given 
the consumers renewed confidence, for there is no lack of inquiries 
which, for the most part, are refused. It is unnecessary to add that 
the iron made from new ore costs just about a dollara ton more to 
make than when made from ‘89 ore, so that the furnace interests are 
not one whit better off than before, after advancing the price $1. 
Still, the tendency is in the upward direction, and the furnace inter- 
ests who declined to sell at the April and May prices are in a good 
position to realize a little later on. 


Iron Ore. 


Pig Iron. 
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A NOTABLE GATHERING OF IRON AND STEEL MEN. 


From Mr. C. Kirchhoff, Jr., Secretary of the American Reception 
Committee, we are in receipt of very full information regarding the 
approaching visit of foreign iron-masters and engineers to the United 
States, as the guests of the American Institute of Mining Engineers, 
the American Iron and Steel Association, the American Society of 
Civil Engineers, the American Society of Mechanical Engineers, and 
the United States Association of Charcoal Iron Workers. The for- 
eign societies accepting invitations are the British Iron and Steel 
Institute and the Verein Deutsch Eisenhuettenleute. Among the 300 
members of the former organization who will attend the joint meet- 
ings in this country are the President, Sir James Kitson, Bart., Sir 
Lowthian Bell, Bart., F. R. S., Lord Edwin Cavendish, M. P., G. J. 
Snelus, F. R. S.,Frederick Siemens, Sir Thomas Storey, and others 
whose names will be recognized as among the leaders in the British 
iron trade. Among the 150 Continental visitors we notice the names 
of influential engineers and iron-masters from Germany, Austria, 
Spain, Italy and Switzerland. The American Reception Committee 
consists of Andrew Carnegie, Chairman; George A. Crocker, New 
York, Treasurer, and C. Kirchhoff, Jr., Secretary, together with a 
Central Committee of 50 and a General Committee of about 150. On 
the former we notice Hon. Abram S. Hewitt, President, and Dr. R. 
W. Raymond, Secretary of the American Institute of Mining Engi- 
neers; B. F. Jones, President, and J. M. Swank, Manager of the 
American Iron and Steel Association; W. P. Shinn, President, and 
James Bogart, Secretary of the American Society of Civil Engineers ; 
Oberlin Smith, President, and F. R. Hutton, Secretary of the Ameri- 
can Society of Mechanical Engineers; W. N. McGugin, President, 
and John Birkinbine, Secretary of the United States Association of 
Charcoal Iron Workers; J. C. Bayles, Dr. T. Sterry Hunt, O. W. 
Potter, Henry S. Pickands, J. F. Holloway, Wm. Chisholm, Samuel 
Mather, Gen. Fitzhugh Lee and Ferdinand Schlesinger. On the 
General Committee occur, among others, the names of Wm. ‘Sellers, 
Lewis Miller, Thos. A. Edison, M. A. Hanna, George H. Ely, Smith 
M. Weed, Joseph LL. Colby, T. C. Platt, R. H. Thurston, Samuel 
Thomas, S. T. Wellman, J. P. Witherow and H. C. Frick. 

The foreign guests will arrive at New York, in different steamers, 
toward the close of September. Many of them will attend the New 
York meeting of the American Institute of Mining Engineers, on 
September 29 and 30. The first technical session of the British Iron 
and Steel Institute and the formal reception of visitors, will be held 
on Wednesday, October 1. During the stay in New York the statue 
of the distinguished engineer, Alexander L. Holley, will be unveiled. 
The visitors will then start westward, stopping at Philadelphia, Leb- 
anon, Harrisburg, Altoona, Johnstown and Pittsburgh. At Pitts- 
burgh two international sessions will be held, and papers will be read 
by the most distinguished American and foreign engineers. From 
Pittsburgh the party, consisting of over 1,000, will go to Chicago, by 
way of Youngstown and Cleveland, arriving in this city on Monday, 
October 13. At Chicago the party will divide into two groups, one 
going to the Lake Superior country and returning by the Sault Ste. 
Marie Canal and Niagara Falls, and the other making a tour of the 
Southern iron districts, returning by way of Washington. 





GAMBLING IN IRON WARRANTS. 

Following the action Of the British Iron Trade Association, in 
appointing a committee to suggest a remedy for the evils growing 
out of speculation in pig iron warrants, the London /von and Coal 
Trades Review publishes the opinions of several leading iron-masters 
regarding the matter. These opinions consume a page and a half of 
the Review, and are all one way—condemnation of the system in its 
natural and inevitable results. As the American promoters of pig iron 
speculation have endeavored to explain away the various extracts we 
have from time to time given from the leading British trade papers, by 
saying that it is to the interest of the foreign iron-masters to dis- 
courage the accumulation of pig iron stocks on this side of the ocean, 
it may be well to revert to the subject in order to demonstrate that 
the criticism of the system is directed toward evils from which the 
British iron trade is actually suffering and has no bearing whatever 
upon the American market. Indeed, in all that is said on the subject 
by the London paper and its correspondents we do not observe a 
single expression that hints at any interest in the question as related 
to the United States. It is purely a local question, and as such the 
opinions quoted are of value to American iron-masters, who are contin- 
ually solicited by letters and agents to go into the scheme but who, 
except to a very limited extent, have thus far sensibly held aloof. 

In the first place, the British iron manufacturers seem to be 
united upon the point that ordinary dealings in warrants are a neces- 





sary evil—no better and no worse than any speculation on future 
prices may be, whether in grain, real estate, or manufactured stocks. 
The objectionable part of the system, as very clearly set forth by a 
gentleman who has long been prominently connected with the iron 
trade of the Cleveland (England) district, is that those who buy or 
sell do not trust to the trade being influenced by legitimate causes, 
such as supply and demand for actual use, but upon artificial and too 
often disreputable means for violently stimulating or depressing the 
market. ‘The gambler,’ says this outspoken correspondent, “ de- 
pends upon other means to bring about the end he has in view; if he 
is a ‘bear’ he does his best to depreciate the market, and if a ‘bull’ 
to inflate it, without regard to prime cost or consequences to others, 
and a lot of trickery is resorted to for this purpose. ‘This is the per- 
nicious part of the business, and is strongly to be condemned.” 

The writer gives as a recent instance the case of a Glasgow oper- 
ator who, to “ bear”’ the market, waited with his eyes fixed on the Ex- 
change clock, until a few seconds before it struck the closing hour, and 
then made an offer for a large parcel of iron much below the rates that 
had prevailed all through the day. This offer he drawled out to such 
length that it was impossible to accept it before the clock had struck ; 
and this fictitious price, purposely made so as not to give oppor- 
tunity for its acceptance, stood as the closing figure of the day, and 
was thus cabled to all parts of the world. 

Another correspondent, a Cleveland ironmaster, states that he 
considers the public stores a great evil, and that the sooner they are 
done away with and not renewed the better, for the trade will be all 
the stronger for it. Still another iron manufacturer attributes the 
recent collapse in the English iron market entirely to the manipula- 
tions of people not connected with the trade. A fourth ironmaster 
says that he knows of ‘one contract for 25,000 tons of pipes for 
Colonial water works that could come to Cleveland, but the people 
will not place it, while the market is unsettled by the operations of 
the gambling fraternity.’’ A fifth says: ‘‘ Large fortunes have been 
made by the ‘knowing ones.’ The losses have fallen on a wide con- 
stituency of dupes, of which on every such occasion there is a large 
crop. * * The result has been a total disorganization of the 
business. The maker cannot sell without heavy loss at the market 
price for warrants, and the consumers have had their business 
arrangements so deranged that they are afraid to buy, under the 
apprehension that prices will yet be forced down further.”’ 

The remedies proposed are: (1) that contracts shall hereafter 
only be made for iron warrants which are actually held, and of which 
the numbers shall be given; (2) that if sellers use fictitious numbers 
the buyer may, if he choose, lawfully repudiate the contract, and the 
buyer or seller discovered in engaging in such transactions shall not 
be allowed to enter into any iron contracts on Change; (3) that the 
Cleveland ironmasters buy up all the warrants that are available in 
the local public stores; (4) that an end be put to public storing alto- 
gether. It cannot be denied that any of these proposed remedies are 
radical enough. ‘That they are radical is the best evidence that the 
evilis great, and far-reaching. Do American iron manufacturers 
want to plunge into the same unhappy experience, with the same 
inevitable and calamitous results ? 





CANADA'S STRUGGLE TO ESTABLISH AN IRON INDUSTRY. 


To the courtesy of the Minister of Agriculture of the Dominion 
Government, through Mr. J. J. Cassidey, editor of the Canadian Man- 
ufacturer, we are indebted for an advance copy of the “‘ Report of the 
Royal Commission on the Mineral Resources of Ontario and Meas- 
ures for their Development,” just issued from the press. The Com- 
mission is composed of John Charlton, M. P., Robert Bell, M. D., 
LL. D., Assistant Director of the Canadian Geological Survey, Will- 
iam Coe, explorer and miner, William Hamilton Merritt, F. G. 
S., Associate Royal School of Mines, and Archibald Blue, Deputy 
Minister of Agriculture and Secretary of the Bureau of Industries o! 
Ontario. 

The report covers a wide field of observation and presents a vast 
amount of very interesting and valuable data. Nor does it stop with 
an enumeration of the mineral resources of Canada, and the disastrous 
record of its failures to establish an iron smelting industry, but it 
goes into the question of causes and remedies with a candor most 
refreshing. Among the measures for aiding and encouraging the 
mineral development of the Dominion, it suggests the organization 
of a Provincial Bureau of Mines, mining schools, local museums, etc. 

Finally, it comes out flat-footed for reciprocity with the United 
States, as the one economic measure essential to the establishment of 
an iron mining industry in the Queen’s dominions. It shows that 
the cost of transportation of Canadian ore to Cleveland, Ashtabula or 
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Pittsburgh is not greater, and in some cases is slightly less than from 
the mines of northern Wisconsin and Michigan to the same points. 
it adduces the testimony of numerous owners of mineral lands to 
demonstrate that, with the removal of the American duty on iron ore 
and the Canadian duty on mining machinery, the development of an 
iron mining industry in the Dominion would be as good as accom- 
plished. We shall have occasion to quote from some parts of the 
report hereafter ; in the meantime, we are inclined to think that the 
Commission entirely misjudges the situation on this side of the 
border when it counts upon the removal of the iron ore duty as a pos- 
sibility of the near future. In fact, no section of the McKinley bill 
is more likely to remain as it is than that which continues the duty 
at 75 cents per ton. And there is good reason for this in the very 
argument which the Commission bring forward, viz.: that, with the 
duty removed, Canadian ore could be laid down at Lake Erie ports 
and Chicago in direct competition with Lake Superior mines. We 
have a very friendly interest in Canada, but it is too much to ask us 
to surrender the interests of American capital, labor and shipping 
just to help out our Northern next-door neighbor. 





PRICES UNDER PROTECTION, 





Mechanics are interested in the price and efficiency of tools, as all heads 
of families are in the cost and utility of articles of household hardware and 
cutlery. Once all these were imported. Their home manufacture has been 
fostered by a protective tariff in the face of an opposition as vigorous as it was 
untiring, until to-day the United States is well up on the list of nations export- 
ing certain lines of hardware, in which superiority of finish and durability in 
use are prominent recommendations. 

A few years ago, a select committee of the British parliament, after careful 
investigation, enumerated 42 articles of hardware and machinery, in the sell- 
ing of which Americans had largely superseded English manufacturers in 
certain markets, including some of the British colonies. Many of these arti- 
cles, such as axes, scissors, penknives, lamps, coffee mills, nails, clocks, watches, 
tableware, etc., are those common and necessary to every family. The list 
also included such farming implements as buckets, corn crushers, cultivators, 
cotton gins, hay rakes, hoes, mowing machines, scales, etc. 

It can thus be seen that British statesmen and manufacturers have found 
out that protection in the United States has not made prices too high for out- 
siders to buy, no matter what their agents in this country may contend in 
their efforts to have our markets opened to unrestricted foreign competition. 
And in its demonstration of economical production under protection is to be 
found the chief value of the fact cited by the parliamentary committee. It 
must not be permitted to lure voters from a recognition of the fact that the 
foreign market is necessarily restricted by the limited wants and the poverty 
of buyers, as well as the desperation of those competitors whose trade is thus 
menaced. No foreign demand for American manufactures can be made to 
compensate for the privilege of supplying the home market. With acertainty 
of this home market, at prices consistent with the payment of fair wages to 
employes, competition between American manufacturers will always insure to 

\merican buyers the best of products on terms within reach of all.—{Illinois 
Branch American Protective Tariff League. 





Iron and Coal in Manitoba. 

While people look on Manitoba as a country suitable for farming and 
stock raising, yet there are other, and especially mineral, resources of great 
value. Coal is found in large quantities in southern Manitoba, and will be on 
the market, this year, at alow rate. We have also an immense deposit of the 
choicest iron ore awaiting development. The deposit of iron on Black Island, 
in Lake Winnipeg, is extensive enough to supply us with all the iron neces- 
sary for manufacturing purposes for many years to come, no matter how 
large this country may grow. Assays show it to be of the first quality. There 
are in this deposit millions of tons, chiefly of a species of brown hematite. A 
surface sample assayed by J. F. Latimer, Winnipeg, gave 62 per cent. metallic 
iron, and he states the ore a self-fluxing one. 

Now, with these advantages at our door why is this not taken up by cap- 
italists, it cannot be known to them or else it would not have been dormant so 
long. The time is coming very soon when iron ore will be produced in such 
quantities in Manitoba as will bring the country still more to the front, for 
with iron comes all classes of manufactures, which is what we require to make 
Manitoba a country second to none on the continent. Pigiron can be produced 
in Manitoba for $12 aton, and this is reduced to $10.50, through the Govern- 
ment bonus. In Montreal pig iron costs $28 per ton, and in Winnipeg $38 per 
ton. Itis a vast loss to this province that this ore is not utilized to supply 
the growing demands of the country, and for which we have to pay so heavily 
to Fastern manufacturers.—{Colonist, Winnipeg, Can. 





[IN machine shops it is a frequent occurrence that particles of metal pene- 
trate in the skin and eyes. Messrs. Frister & Rossman have, according to 
Mevue Industrielle, constructed a magnet for the special purpose of extracting 
such particles. It is horseshoe-shaped, polished and nickel-plated ; the two 
branches are rounded off and end in a point only a few millimeters thick. Its 
attraction for iron extends for several millimeters. 





AN extra exhibit of Colorado minerals will be sent to the London (Eng.) 


Exhibition, the matter being now under consideration by the Denver Mining 
Exchange and Chamber of Commerce. 








THE FREEZING PROCESS IN SHAFT SINKING. 





BY DANIEL E. MORGAN, C. E. 

The freezing process for making excavations in water-bearing material 
was employed for the first time in the United States at Iron Mountain, Mich., 
in sinking a shaft for the Chapin Mining Co. The Chapin mine is well known 
as the largest producer of Bessemer ore in the Menominee district. The 
strike of the main ore body is, roughly speaking, at right angles to the axis 
of the valley in which the workings are located. The outcrop is only slightly 
covered with soil on the side-hills, but in the swampy centre of the valley it is 
heavily overlaid with drift. The first opening, a slope following the dip of 
the ore, was made near the original discovery, high up on the side-hill. Sub- 
sequently shafts were sunk through the overlying rock to the ore at points 
further down the hill. As the workings were pushed out from these shafts, 
under the swamps, and toward the centre of the valley, new shafts were 
needed for ventilation, to shorten underground and surface haulage, and also to 
enable the mine to be drained at the point where the lift of the pumps would 
be ata minimum. For all these purposes, the most desirable location for a 
shaft was the centre of the valley. But the difficulty of sinking increased as 
the location of the shaft left the hillside and entered the swampy bottom lands. 

The material overlying the rock in the central part of the valley is 
largely fine sand, having a little clay mixed with it. In the presence of water 
this material is very unstable; as the miners put it,“ it will run where water 
will,” and it is very destructive topumps. Through this occur layers of gravel 
and boulders. Many of the boulders are of large size, and so closely packed 
as to give the effect of having been laid by a mason. 

The mining company made several attempts to get a shaft down through 
this swamp, but failed entirely, only demonstrating the difficult nature of the 
undertaking. Finally, in 1887, a contract was entered into with the Poetsch- 
Sooysmith Freezing Co., the owners of the American patents covering the 
freezing process, by which the latter agreed to sink a shaft of circular section 
to the ledge at a point where the overlying material was about too ft. thick. 

The location selected for the shaft was in the centre of the valley, close 
by the small stream which carries the surface drainage of the small tributary 
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water-shed. It was, therefore, at the lowest level possible. In reference to 
the ore-body, it was located so as to go down in the country rock on the foot- 
wall side, the experience of the mining company having been that shafts going 
through the hanging-wall are short-lived. Trial borings showed that the drift 
overlying the rock was 95 ft. thick at the centre of the shaft, and that the 
water level stood to within 10 ft. of its surface. This water level was below 
the normal, having been reduced by pumping operations at neighboring shafts, 
and subsequently varied considerably from the same cause. 

Preliminary Work.—The original design was for a shaft circular in 
section, with lining of cast-iron plates.” On this basis it was decided to sink 
26 8-in. pipes vertically through the drift to the ledge, so arranged in plan as 
to be equally spaced around a circumference of acircle of 29 ft. diameter. The 
pipes had to be nearly vertical, absolutely tight under pressure, and their 
lower ends had to be securely closed. It was decided to be impracticable to 
sink these pipes independently and have them fulfil the requirements, so 1o0-in,. 
pipes were sunk first, to serve as temporary casings, inside of which the 8-in. 
pipes were put into position with safety. 

As soon as a 10-in. pipe was in position, with its lower end some inches into 
the ledge, a line of 8-in. pipe was lowered into it, the first section having pre- 
viously had its lower end closed by welding in aniron plug. The 8-in. pipe 
was made of 3¢-in. iron plate, the sections going together with male and female 
taper screws cut out of the thickness of the pipe, making a flush joint inside and 
out. As each joint was made, it was tested under heavy water-pressure, and 
if tight the line was lowered the length of a section, and the next joint made 
and tested; and so on until the entire length was completed. Then the ro-in, 
casing was drawn with use of water-jet, leaving the $-in. pipe in contact with the 
soil. In this way, 26 lines of 8-in. pipe, varying in length from 87 to 97 ft., 
were putin position. This part of the work was one of great difficulty, owing 
to the number and size of the boulders encountered. Under the terms of the 
contract it was done by the Chapin Mining Co., and upon its completion the 


*This was subsequently changed by the Chapin Mining Co. toa timber lined shaft of ree- 
tangular section. 
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work was turned over to the Freezing Co., by whom all subsequent operations 
were conducted. 

Refrigerating Machines and Connections.—A Linde ice machine (ammonia 
compression type), of 50tons refrigerating capacity, “built by E. W. Wolf, of 
Chicago, was put in position close by the circle of pipes. The motive power 
was furnished by an Allis-Corliss engine, connected with the ammonia com- 
pressor of the refrigerating machine by a shaft carrying a heavy fly-wheel, 
The engine was 18’’x42”, used compressed airf at 60 pounds pressure, and 
developed 55 H. P. at 60 R. P. M. 

The ammonia compressor was of simple design and had ample bearing 
surfaces, so that a seven months’ run was completed without any shut down 
for repairs or hot bearings. Itis much to be regretted that no test was made of 
the efficiency or capacity of the machine under the conditions existing at Iron 
Mountain, as it would have been of great interest to know the total number of 
heat units taken from the soil to compare with calcutions based on the 
observed effects. 

The brine used as vehicle between the refrigerating machine and the soil 
was asolution of the impure CaCl, of commerce. According to an analysis 
furnished by the manufacturers, the “chloride of calcium ” contains: 


Per cent. 


60 





A saturated solution of CaCl, is said to have a freezing point of 40 degrees 
Cent. (or Fahr.). No trouble from freezing of the brine was experienced at the 
temperatures used at Iron Mountain, except when the specific gravity of the 
solution was below 1.200. The cold brine was pumped through a set of 
distributing pipes and regulating valves to the ground pipes. After traversing 
the ground pipes it returned through aset of collecting pipes, similar in 
arrangement to the distributing pipes, to the refrigerating machine. The 
circulation of the brine in the ground pipes was effected as follows (see fig. 1): 





Each 8-in. ground pipe was capped with a 8” to 4” reducing coupling, 





wall extending from the surface of the ground to the underlying rock, and 
constituting a coffer-dam inclosing the proposed shaft. The rate of freezing 
around the shaft was substantially uniform. 

On excavating down to and below the water level, the wall was found to 
be complete and tight under pressure, and no water at any time came through 
the frozen wall, although, as subsequently to be described, water did find its 
way through the rock ledge, and finally between the ledge and the base of the 
frozen wall. As the excavation progressed, the diameter of the core of 
unfrozen material in the center of the shaft decreased. This was due 
primarily to the difference in elapsed time, but also in some degree to an effect 
of the method of circulation. The brine being introduced through small 
pipes in the center of the 8-in. ground pipes, it reached the bottom at nearly 
its initial temperature, so that the lowest temperature, and consequently the 
greatest freezing effect was at the bottom of the shaft. With a nearly con- 
stant difference of only 1 degree Cent. between the top and bottom of the 
pipes, there was a marked difference in the distance frozen, as determined at 
the completion of the work by means of a small trial shaft sunk on the out- 
side of the wall, which showed a nearly uniform batir of about 1 in 15. It was 
not determined, however, that this increased thickness was due to this cause 
alone. 

It is apparent that the difference in temperature between top and bottom 
of the pipes, and probably the extent of this coning could be regulated by 
varying the rate of circulation. There is a theoretical advantage in the cone 
form, as the pressure on the frozen wall increases directly with thedepth. On 
the other hand, the difficulty of excavation increases as the wall thickens and 
the unfrozen core diminishes in diameter. 

The rate of freezing varied in different materials, according to the amount 
of water contained. Several careful experiments gave 16 per cent, of water in 
the fine sand. Where gravel or boulders were imbedded in the sand, this per- 
centage was largely decreased and the distance frozen was correspondingly 
greater. 

The effect of the water can be seen from the following approximate calcu- 
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Fic. 2.—SHAFT-SINKING AT THE CHAPIN MINE—PROGRESS DIAGRAM. 


and this connected by a short 4-in. nipple, with a 4’’x2’’x2” tee. The 2-in. side 
opening of this tee connected with the return system. Through the 2in. top 
opening ran a “ long threaded ” 2-in nipple with jamb nut above. This nipple 
extended some 18 in. below the 4’’x2’’x2” tee, and was there connected by a 
1%4’x2” reducing coupling with a line of 1'4-in. pipe extending down the cen- 
ter line of the ground pipe to within a few ‘inches of the bottom. The upper 
end of the 2-in. “long threaded” nipple was capped by a 2’’x2’’x2” tee, from 
the side of the opening of which connection was made with the distributing 
system. The brine entered through the top connection, passed down through 
the line of 1'4-in. pipe to the bottom of the ground pipe, returning through 


the annular space between the 1'4-in. pipe and the 8-in. pipe, and going out | 


through the lower 2-in. side connection. 

The circulation of the brine through each pipe was adjusted by means of 
regulating valves, ,V and V., Plate I, so as to bring the temperature of the 
return streams as nearly equal as possible. This method of regulation was 
lesigned to render the effect of each pipe equal in the event of the conditions 
affecting the pipes being different. The velocity of the brine in the inner 
down-flow pipes was 2 ft. per second, the brine changing every 25 minutes in 
the ground pipes. 

The connecting pipes above were not protected in any way, so that imme- 
diately after starting, the condensation ofmoisture from the atmosphere coated 
the pipes and connections with a snow-like ice, which increases in thickness 
until some very picturesque effects were produced. The coating, moreover, 
serves as a cheap and effective lagging. 

The effect of starting the ice machine and the circulation of brine was 
immediately apparent. The ground froze around each pipe, forming cylinders 
(or, as they were afterward found to be, cones,) which increased in diameter 
until adjacent cylinders intersected, thereby forming a continuous circular 


*One ton refrigerating capacity, is equivalent to the cooling effect of one ton of melting 
pounds X latent heat ice, — 2,000 X 142 + —-284,000 + British thermal units. 





: * power usel atthe Chipin mine is furnished by an air compressing plant at the | 
Q tinnessec Falls of the Menominee River, distant about three miles. Fora brief description | 


of this ‘nteresting plant, said to be he ‘argest of its kind, see Catalogue of the Rand Drill Co. 






lation of the number of heat units required to reduce the temperature of one 
cubic yard of saturated quicksand from 10° Cent. (50° F.) to —15° Cent. (5° F.), 
limits which agree with practice for material in close proximity to the freezing 
pipes: 

Pounds. 


One cubic yard of saturated sand, as determined by experiment, weighs.................... 3 
EE SO OL. 5. snuli conden ne akusnabeneneaeh oad seasstakGanbsd aun abnabisaiar cAdansbapeneeeonins I 
Weight of sand, 83 Per CONF.........cccrcrsccoscccverserseesscvesececensssevcvessecsssorsseeeeresesseneses aessssvensees 2,78) 
EG SUE Gh IIIID «<= -- concasancnagenaesacncn sehen une pahasonbenchubeashoposesatersscnatecer sheshas 
I on econ os saad ip dom can nets Var SahaAADNabEnSesAPROSNCASAD. Ona cuUnER 
RE sao orn e = doped aivhay Daabeneasadaonkohaoun Ap pehasthneseRsaWs ; 
RINNE IRON ooo sna Sear apa ys ue ShPRAAGRMRMOASEENEO TRS ESEAD ESVREAREDIOAEE 
Heat units abstracted from the sand: 
Weignt X sp. ht. X ranwe Of CemMErature.....cccccsrcccccesessccsscrcccsssesescorees C st. Ib. hb. u. 
2,789 X 0.2 X [10 — (— 15) MIN tac wcan cee seen ch ca cakakbasaasaseuesaanieadaaauee’ 13,9 5 
Heat units abstracted from contained water: 
1. To reduce too° Cent. 
Weight X sp. ht. X range of temperatu®re.......c..ccccorssccsssesccecenccsssrees 
571 X 1.0 x Nic onas aha acesnsonseundbabiacceaktas aubnonuogkabacianace 
2. To freeze. 
Weight X latent heat 
571 X SR Tintecias ta duanee chacansenkaha pak Ghaabs banda apadae nesanamhindadadaciararsen 


0.5 
fo Cent. lb. h. u. 


Cent. Ib. h. u 


10 
45,68 


571X055 X 
Re a a 


SUMMARY. 


4,2 


55,6: 


Heat units in sand = 79.97 per cent...........cssceeeee 
Heat units in contained water = 20.03 per cent. 





RINE oscsc cen aoas tase cna saiahanain cst acul snare da aunaianeacanarddapashauaesban@eananks@anbancanaisiaeine iat adeaaPneoaanake 69,617 


Or the water in the sand consumes nearly 80 per cent. of the refrigerating 
effect. If, then, the sand be replaced in part by material not containing water, 
the work of freezing will be proportionately reduced. 

The above figures do not represent the amount of freezing effect required 
to produce a cubic yard of frozen wall in practice. Besides the loss due to 
radiation above ground, the following causes produce greater or less losses: 

1. Conduction from subterranean sources of heat. 

2. Conduction from surface. 

3. Flow of subsoil water. 

It must, however, be remembered that the work of refrigeration, as dis 
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inguished from the work of freezing, includes the cooling of a quantity of 
material beyond the limits of the frozen wall. 

Characteristics of Frozen Quicksand.—The character and strength of 
frozen sand will probably be found to vary with different sands. The sand at 
[ron Mountain was very fine, and to the eye and touch it seemed to be com- 
posed of grains of fairly uniform size, without sharp edges. Under alow 
power microscope, however, the size of the grains is seen to vary from a maxi- 
mum of about ;; of an inch for the greatest dimension down to what still 
appears under the glass to be a mere speck. The angles of the grains appear 
as sharp as in ordinary building sand, but the grains are not clean, and there 
is slight tendency to cake. A sample taken from the center of a lump, as exca- 
vated, and tested for size of grain gave the following results: 

One hundred grammes were weighed, and of this 


1.8 grammes were stopped by an 80 mesh screen. 
a8 “ ri “ FA jaa “ 
Brae “ “ “ “ 199 
68.7 vi passed 

5 © were lost. 


“ “ 


eu total; or nearly 70 per cent. passed a 1g0-mesh screen. 

Tests were made during the progress of the work to determine the strength 
of this material when frozen. Briquette molds were filled with saturated sand 
and frozen, the resulting briquette being kept at a low temperature until 
tested. An ordinary Fairbanks cement tester was used for both tensile and 


compressive tests. The compressive tests were limited by the size of the 
machine to one-inch cubes, which were formed roughly by the same method 
The tests were made in a cold room, 


used for the tensile strength briquettes. 





Excavation.—The progress of the excavation and timbering is shown by 
the accompanying diagram (Fig 2), which also shows the variations in temper- 
ature of the atmosphere, and of the brine returning from the ground. On the 
fifteenth day after starting the ice machine, excavation was begun with two 
gangs, working ten hours each. On the twenty-third day the supply of com- 
pressed air for the engine of the ice machine failed, and for sixty hours the 
ice machine was idle while a connection to an adjacent steam-boiler was being 
made. 

During this time excavation was suspended, and the temperature of the 
brine rose. Excavation and timbering was resumed on the twenty-eighth 
day, and continued without interruption until the seventy-fourth day, when 
cross-timbering was begun. This occupied four days, during which time but 
little excavation was done. 


At this time, and for ten days previously, a small amount of water found 
its way into the shaft, coming up through the unfrozen core. As the excava- 
tion progressed this increased in amount, so that a small pump was placed to 
keep the shaft dry. At first no sand came with the water, and no difficulty 
was occasioned, but on the 93d day the water increased iu quantity and sand 
began to come with it. Additional pumps were put in position, but as the 
flow of sand greatly increased, the shaft was pumped full of water to equalize 
the pressures inside and out, and thereby prevent any further flow, until the 
leak could be frozen off. 


The reason (as was subsequently demonstrated) for the flow of water and 
sand is this: As the excavation progressed, the unbalanced water-pressure 





Fic. 5.-SHAFT-SINKING AT THE CHAPIN 


Engraved from a flash-ligat photograph, taken at midnight, 99 ft. below surface of ground. 


but the temperature of the test pieces was not determined, nor is it known 


what effect, if any, the degree of cold below o degree Cent., has on the strength 





of the material. The results were as follows: 
Tensile 
Strength. 
Average Of 4 tests..........cc0«- 431 lbs. per eq. in 
PURO III ni ts acncy s tenia vdhncunsnacotecnuanncta vcnssenanataiaccea al aS Ss 6 
Compressive 
Strength. 
OTRO OE OR coin ise skssasekcsnncntnaasbadabnconeestas 575 lbs. per sq. in 
BAGS scces sanccccncane a 880 ‘ oe 





material is ice, and, as in a cement mortar, the strength will probably be found 
end on the quality of the sand and the presence of sufficient cementing 
rial as well as on the strength of the cement. 
frozen quicksand looks like a fine-grained sandstone; it is perfectly homo- 
gen 
wor] 


to dey 


mat 


as a stone of similar character. When the sand contains gravel or 
boulders the difficulty of working is more than doubled, as the gravel increases 


the tenacity of the mass and continually dulls the pick-points and “ moils ” of 
the 


iners. The strength with which the quicksand adheres to the stone is 
shown by the line of fracture in such material. There seems to be no ten- 
dency for the rounded boulders to pull out of the quicksand, but rather for 
the break to follow. Fig. 5 shows the rock ledge and the base of the frozen 
wall, the line of junction between the two being marked at one point by the 
_ candlestick. “he upper part of the engraving shows pieces of rock 
deta 


On the surface of the wall of quicksand are tool marks. 


When unmixed with gravel | 


MINE—BASE 





ed from the ledge embedded in the quicksand. The vertical dark lines | 





OF WALL OF FROZEN QUICKSAND 


The miner’s candlestick marks the junction of the ledge with the frozen quicksond 
outside caused a small amount of water to pass through seams in the ledge 
into the unfrozen center of the shaft. This flow of comparatively warm water 
gradually heated up the partially frozen ledge and opened new passages, 
increasing the flow and ultimately thawing the base of the frozen wall. A 
direct passage was then afforded between the frozen wall and the ledge, 
through which came sand and water in increasing quantities, The opening 
enlarged constantly, rendering a shut-down imperative. 

In order to close this leak expeditiously an additional freezing-pipe was 
put in place inside of the shaft and near the location of the leak. The pipe 
was jetted down into position, and brine circulated through it continuously. 
On the one hundred and twenty-fifth day the shaft was unwatered, and exca- 
tion begun again, only a small quantity of water coming in. The sand which 


| had come in with the water was speedily removed, together with tons of ice 
us, breaks with a tendency to conchoidal fracture, and is as hard to | 


which had formed on the walls of the shaft. 

Sinking was then resumed with three shifts working eight hours, and good 
progress was made until the 135th day, when the flow of water through the 
old leak increased rapidly, driving the men up and necessitating a second 
shut-down. The sump was at that time 7 or 8ft. in the rock, consequently 
below the leak, which was at the line of junction}between the rock and the sand. 

Before flooding the shaft a coil of pipes was suspended against the wall 
exactly at the leak, and pipe connections were carried from the coil to the sur- 
face, and connected there with the circulation of brine. In this way the freez- 
ing action was concentrated at the known point of weakness. 

Then followed a short period of freezing and trial pumping until May 15 
(the 178th day) when the shaft was pumped out for the last time. The leak 
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was found to be effectually closed, and the excavation was completed without 
further difficulty. 

Lining.—The timbering was put in position by the regular gang of miners 
after all the framing had been done on the surface. The first and uppermost 
set of timbers was hung from heavy sticks which extended along two oppo- 
site sides of the shaft, and which were sufficiently long to get a solid bearing 
at each end 6 ft. back from the edge of the excavation. 

As the timbering progressed, each set was hung by links and screw-bolts 
from the one immediately over it. Only the main timbers and the 4-in. lag- 
ging were put in position at first, the cross-timbers (or “ dividers”) not being 
put in until the timbering was nearly completed, and then in reversed order, 
beginning at the bottom and working up. The operation of putting in a set 
was as follows: The set having been framed, assembled and marked above 
ground, the first pieces sent down were the two opposite ones, 4 and 0’, Figs. 
3 and 4, which were to be hung from the set above, and support in turn the 
other two pieces, <’ and <’ by their halved ends. Pieces 4 and % being in 
position, hanging loosely by the links and screw-bolts, pieces cand c’ were put 
in place without special care as to exact position. The four corner-pieces 
(“studdles””) came next, and then the nuts on the screw-bolts were sufficiently 
tightened to steady the whole. All the pieces were then carefully adjusted, 
wedges being put in between the timbers and the frozen wall, and tightened 
or loosened until the set was squarein line. The nuts were then tightened 
finally, and the corner posts spiked. 

The lagging was then sent down, sawed to proper lengths, and was put in 
place, commencing at the corner posts. The 14-inch by 14-inch strip, spiked 
on outside of each timber, served to support each piece of lagging temporarily, 
while heavy wooden wedges were driven in between it and the frozen wall. It 
was considered desirable to fill this space as fully as possible, and where the 
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FIG. 3.—ELEVATION AND SECTION. 
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SRCTIONAL PLAN ON LINE C. D. FIG. 4. PLAN ON LINE F. G. 


LINING OF SHAFT. 


material was especially fine hay was also packed in with the idea that it would, 
when wet, swell and fill the cracks between the 4-inch lagging pieces, and pre- 
vent any sand from entering. The only difficulty was to get the last piece in 
position, and careful fitting was necessary to have it go in tight. 

When the lagging was completed, the wedges, driven in tightly all around, 
made everything solid and immovable. Subsequently, however, 2-inch by 
4-inch pieces were spiked to the lagging and to the timbers, and the joints 
between the pieces of lagging were waterproofed by strips of tar paper dipped 
in hot pitch, and held in place by battens. 

The details of the timbering are shown in Figs. 3 and 4. The timbering 
followed the excavation closely, chiefly to save the trouble of scaffolding. 
The last 15 feet of the shaft was close-timber from the bottom up, as will be 
more fully described hereafter. 

The solid, rock-like walls of the excavation enabled the work of lining the 
shaft to by done with extreme precision, so that the finished shaft was nowhere 
more than a quarter of an inch out of truth or plumb, which is a degree of 
accuracy probably unattainable in sand shafts by any other method. 

Making the Joint.—The completed excavation carried the shaft into the 
ledge from 4 to 10 feet. It was necessary to make a tight connection between 
the ledge and the lining, and to arrange for the support of the timbering from 
the ledge. This latter was accomplished in the usual manner by running short 
drifts into the ledge at the center of each side, and putting in extra long and 
heavy cross timbers. The joint was made by trenching in the bottom of the 
shaft for the bottom set of timbers, and carefully grouting the space between 
the timbers and the trench. To this bottom course of timbers the next course 
was fitted and spiked, and the space between it and the ledge filled with 
cement mortar. The gap between the lowest set of open timbers and the 
bottom of the shaft was in this way filled in with solidtimbering. During this 


latter part of the work the only water coming into the shaft came directly from 
the ledge through small crevices, but under such pressure as to make it squirt 
up three or four feet into the air. There was not a trace of sand, and not suf- 
ficient water to keep a No. 6 Cameron pump going, the leak which had caused 
trouble previously having been completely frozen off. 

When the timbering was completed, steam was turned into the shaft to 
thaw all ice on the timber, so as to permit the joints in the lining to be made 
tight with tarred paper, as before described. Finally, water was pumped in 
up to the level of the water in the soil, and the shaft left tothaw out. The 
purpose of filling the shaft with water was to equalize the pressure on the 
timbering during the thawing, which, it was thought, might bring sudden or 
unequal strains on the shaft. 

At the completion of the work, in order to determine the extent of the 
freezing, a trial pit was sunk at the outer edge of the wall to a depth of 20 feet, 
and a steel rod was driven down considerably further. The wall had a batir, as 
before mentioned, but, assuming the measurement taken at the bottom of the 
pit to be an average value, the quantity of material frozen at that time was 
bounded by a cylindrical surface, 54 feet in diameter, and about Ioo feet in 
depth. This mass of frozen material took along time to melt, notwithstand- 
ing efforts of the mining company to hasten the result. It was not until July 
25, or 50 days after shutting down ice machine, that the ice wall gave way 
sufficiently to permit water to come into shaft. The pressure of the sand on 
the shaft-lining did not disturb the alignment at all, and the shaft is now being 
carried down into the rock by the mining company, with ordinary methods. 

Some additional details will be found in an article by the author in the 
School of Mines Quarterly, for April, 1890.—[Railroad Gazette. 





THE ‘*LANCASTER” SELF-PENETRATING GRAPPLES. 





The “ Lancaster ” self-penetrating grapples are entirely free from drums, 
gears, chains, sheaves, catches and the like, such as necessarily are used in all 
other grapples and buckets. They obtain their powerful penetrating action 
by the unique, novel and simply-arranged compound levers peculiar to this 
important invention. These grapples are, preferably, made with four power- 
fully operated arms or scoops, which efficiently perform their various required 
services. In size and capacity they range from one-fourth cubic yard to four 





or more cubic yards’ capacity. They are made of best forged steel, and all pins 
and wearing parts are bushed for easy renewal, and every grapple is tested before 
being sent out. These grapples may be operated by the “Lancaster” hand 
or horse power, double drum hoisters, or by any makers’ steam power 
hoisting engine using two chains. A complete outfit consisting of a “ Lan- 
caster”’ one jaw grapple and 20 H. P. hoisting engine has just been shipped to 
Messrs. Warthorst & Co., sand quarries, Massillon, O., for digging and raising 
earthwork at their quarries. For further particulars address the patentee and 
manufacturer, James H. Lancaster, No. 169 and 171 Broadway, New York. 





Steel to the Front. 

An interesting feature of the recently published statistical report of the 
American Iron & Steel Association is the increasing percentage of steel in 
the total production. About one-third of the bar “iron” now manufactured in 
the United States is steel, so is nearly half of the plate and sheet iron, and 40 
per cent. of the cut nails and spikes. The rolled iron product, other than 
nails, only increased 7's per cent. last year, while the rolled steel product, 
apart from rails, increased 32 per cent. It needs not to say that steel rails are 
now replacing those of iron on all the railroads which are efficiently managed. 
After that change is completed, what then? Will the next reform in order be 
wholsale substitution of aluminum for the ferric material, crowding that out 
of the way as the latter is displacing wood for many structural purposes? It 
is notimprobable. Clay is much more plentiful than iron ore, and recent 
experiments at least indicate it as possible that the new metal will ere long be 
produced as cheaply per unit of volume, if not of weight, as its elder brother. 
Such achange would revolutionize not a few of our manufacturing processes, 
and perhaps some of the habits of the civilized human being.—[Metall-und- 
Kisen-Zeitung, Chicago. 





In the formation of a single locomotive steam engine there are nearly 
6,000 pieces to be put together, and these require to be as accurately adjusted 
as the works of a watch. 
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THE CONLEY-LANCASTER PROCESS OF MAKING IRON AND STEEL | adapted to use coal, wood, coke or gaseous fuel, as circumstances may demand. 


DIRECT FROM THE ORE. 





The latest development in the industrial world has been the successful 
production of iron and steel direct from the ore, by a process known as the 
Conley-Lancaster process, the patents for which are owned by the inventors, 
James H. Lancaster and Michael R. Conley, 169 and 171 Broadway, N. Y. The 
ambition of many metallurgists for a number of years has been to produce 
iron and steel direct from ore, without employing and incurring the expense 


FIG. 1, * 

















































































The retorts are heated hereby to about 1,500 degrees Fahr. The retort, T, is 
partially open at the back end, and is provided with a sliding door or mouth- 
piece M, and at the front of which is constructed a small sliding door, P; 7 is 
a tube for admitting purifying gas into the retort, and C is a pipe for the dis- 
charge ofimpure gases from the retort, and a* is a chute for filling the retort 
with ore, which is provided with a lidorcover. These several communications 
complete the means of access in the interior of the retcrt. The mouth-piecce, 
M, is provided with a shelf-shaped lip, S. 

To the rear of the brick setting, A, is constructed the auxiliary or supple- 
mentary heating chamber, A’, with a fire-brick lining. The bottom of this 
chamber, A?, is provided with outlets or openings, A’, leading from the inte- 
rior of the same to the vessel D, resting on truck E, moving on rails F, laid 
within the passageway A°, formed under the said auxiliary chamber. The out- 
lets, A°, are opened or closed by the gate or plate, A‘, made of fire-clay, and 
operated by mechanism placed outside of the auxiliary chamber. 

The opening in the back end of the retort leads into the interior of the 
auxiliary heating chamber, A’ (see Figs. 1 and 2), and is opened or closed by 
the fire-clay gate or plate T’, operated from the outside of the wall of the said 
chamber. The auxiliary chamber, 
A’, is provided with a sliding door 
mouth-piece, A*,and this opening is 
chiefly used when the grappling 
shovel is employed for removing the 
deoxidized ore or sponge to the open- 
-hearth furnace, C’, as shown in 
Fig. 2. 

The auxiliary chamber, A’, is 
heated from the furnace by the pro- 























LLL4 42 
Ml V) , 
h VY ( “H - 
\VLELLLEL 
r 4 . Uy | 
r aa y 
n U; 
-P- VA, 
7 \ Af 
XK N : 
hs 
Lf \ 
\A é Y) 
- 4 
Y, Yi, YY, Uf “ify 
Yl Uf Y 














of a blast furnace plant. It has long been realized that the benefit of such a 
process, if made a commercial success, would be a boon to the world and 
among the most important inventions of the present century. 

The stumbling block to the success of most of the direct processes hitherto 
experimented with has been want of uniformity in the product. This was the 
difficulty experienced by Wilson, Harvey and others, owing to the unequal 
distribution of the heat and the difficulty of access to the ore in the furnaces 
or retorts to manipulate it, if necessary, and the lack of facilities for watching 
the operations to ascertain how the ore pro- 
gressed, and when it was in a fit condition to be 
drawn. 

The Conley-Lancaster process, illustrated 
herewith, has been found to overcome the diffi- 
culties previously experienced in other direct 
processes, and to be able to produce iron or steel FIG.2 
of a uniform quality, and in unlimited quantities, ie? 
from the lowest grade of magnetic iron and other 
ores, at a cost per ton of many dollars under the 
market price of iron or steel of similar quality 
produced by ordinary methods, while the cost 
of the plant for producing these results is more 
than 50 per cent. cheaper than a blast furnace 
plant, so a great saving is effected in the first 
cost of the plant and in the maintenance of it, as 
well asin fuel and labor, thus effecting a great 
saving in the cost of production of the metal, 
and from ores, too, of such low grade as to be 














ducts of combustion passing there- 
from and through flues A’, running 
under and around said chamber and 
along the side and top and out of the 
chimney (not shown). 

The new and important process 
and plant, duly secured by United 
States and foreign letters patents, 
succcessfully produce a fine and uniform quality of steel from all magnetic 
iron ores, fine, magnetic sea sand and also from all non-Bessemer ores high in 
phosphorus and sulphur that have hitherto been valueless. All rich hematite 
and specular iron ores can also be treated with equal success. 

Steel rolled into 4-inch billets or down to 1% to 2-inch bars, worth from 
$38 to $42 per ton on the open market, is produced from fine magnetic iron 
sea sand ore, for $1805 per ton, and from mined rock magnetic iron ore for 
$21.05 per ton, and the plant and also the labor required for its production, 
costs only about one-half, respectively, that of 
any other method, as no blast furnaces are used. 
Within fourteen hours from the time the ore 
leaves the mine, it can be treated and converted 
into steel and rolled into billets, bars, railway 
rails, or into ary other for which the rolling mill 
is acapted. 





























The direct steel process has been proved a 
perfect success on a large scale at the deoxidizing 
steel works from mined rock ore now in opera- 
tion in connection with the Croton Magnetic 
Iron Ore Mines, at Brewsters, N. Y.,owned by the 
9) Messrs. Cheever, of New York City. The cost of 
producing steel ingots at these works, buying 
the concentrated ore of Messrs. Chever, at 8% 
cents per unit, is $26 perton. Furnaces working 
but one shift daily instead of two, paying so high 
a price for theore and the extra labor and fuel 
involved, accounts for this unnecessary increased 








unprofitable when treated by the blast furnace. 
The plant and process consists in treating 
the iron ore in horizontal retorts constructed of 
metal, fire-clay, fire-brick or other suitable mate- 
rial, and formed at the front end with a small 


cost of making the steel. The vast and practi- 





door opening, and at the rear end with a large 
opening, and supported within a furnace, pro- 
vided at its rear with an auxiliary, or supple- 
mentary, heating chamber. It also consists in 
intermingling with the treated ore, hydro-carbon 
or other suitable gas, or with charcoal or coke, 
according to circumstances, for its purification. 

When the ore is ready for removal from the 
retorts, and which is ascertained by examination a 
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through peep holes, it is transferred or forced 
through the rear opening of the retorts, into the 
auxiliary heating chamber without its exposure 
to atmospheric air, which in itself is important, 
as it gives the ore no opportunity of taking up 
oxygen from the atmosphere after being treated in the retorts. 

Fig. 1 is a longitudinal vertical section of a furnace. Fig. 2 is another 
ongitudinal vertical section, embodying a modification. Fig. 3 is a vertical 
section on line xx, Fig. 1. Fig. 4 is a front view of the retort. Similar letters 
efer to similar parts throughout the several views. 


Letter A represents the brick setting of the retort, with fire-brick lining. | 
“upported within this brick setting is placed the retort IT, made of metal or | 
ure-clay, and of the shape shown in Fig. 3; a’ is the fire-place or furnace, | all other known methods, are, by the Conley-Lancaster direct process, dis- 
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| cally inexhaustible supplies of magnetic iron ores and magnetic sea sand, 


high in phosphorus and sulphur, in various sections of the world, hitherto of 


| little value, are now available for making a high-grade steel, practically free 
| from phosphorus and sulphur, and at a less cost than for which steel can be 


produced by the Bessemer process, using the only ores available to that sys- 
tem, and which are selected ores that have always a high market value. 
The several operations that are necessary in the production of steel under 
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pensed with, and the consequent cost of labor and fuel as well as in repairs to 
the plant, is reduced fully 50 per cent., and a steel produced of high and 
uniform quality, such as is unattainable by either the Bessemer or by the 
other processes requiring blast furnaces. The magnetic iron ore, before being 
deoxidized and converted, is crushed and efficiently separated and cleansed by 
means of new and powerful magnetic ore separators in the dry state. 

The following is an epitomized estimate of the cost of the complete Con- 
ley-Lancaster plant, and also of the working expenses for raising 1,000 tons 


FIG. 3. 
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sea-sand ores, or from rock magnetic iron ores for producing 500 tons daily, of 
separated or cleansed magnetic oxide of iron 98 per cent. purity, and its con- 
version into 250 tons of finished steel reduced to 4-inch billets or 2-inch bars. 

The cost of raising and handling 1,000 tons per day, of magnetic iron sea 
sand, or of mined magnetic rock ore, and which will yield 500 tons of separated 
or cleansed oxide of iron of 98 per cent. oxide of iron, and 250 tons of finished 
steel : 





Cost per day for wages for raising and cleansing 1,000 toms ssa-sand ore, etc ..........000 
Approximate cost per day for wages in mining 1,ooo tons rock magnetic ore, : 
CruShing Ad CLEANSING SAIMNC........00..00c--covesccsccccesecscssevessececccovccsscscecsnsccesseccsncccsoncccences 


Or, say, 50cents per ton for the cleansed or separated sea-sand ore, cf 98 per cent. 
oxide of iron. Or $3 per ton for mined magnetic rock ore 
Freight of same from the mine or the separating and cleansing works to the furnace 





PCT tOM)........-.ccecccre-socccccersccsceseeses scree steeesensrsceeessensseceecaeteeenereecensees eeceeees eee steseeseeseenens ove I 25 
Total cost of separated and cleansed oxide of iron, 98 per cent. purity, delivered at the 

steel works from sea sand ore (per tOM ........:..:.ceeeees 1 75 
Or, from mined maguetic rock ore (per ton ... - 3 00 


DETAILED COST OF PRODUCING STEEL UNDER THE “f CONLEY-LANCASTER” DIRECT 
PROCESS, IN EITHER THE UNITED STATES OR CANADA. 


Two tons of “ separated’”’ or cleansed magnetic sea-Sand Ore At $1.75....scsscessscsssseeceeeeeees $ 3 50 
(Such quantity being required for producing one ton stee)). Or if mined rock ore 
is used, the cost will be $3 per tor, or $6 for each ton of steel produced. 
Cost of treatment of same in retorts, which requires 300 pounds of either charcoal or 
coke for each ton of ore, at cost cf six cents per bushel of 20 pounds, viz.: 30 bushels 
OO SOR SE TIT oo ca cones ncevennencnanhtoncnnvoncensshgabbletenasesonssovacsnandagenaabasesvnt satettiioenesscesse 









Labor on ore at retorts belore going into the open-hearth furnace. co 
Fuel for heating retorts being four tons of coal per cay for each six benches, which 
would reduce about roo tons of ore daily, and which would make the cost of ore 
treated 25 cents per ton; therefore fortwo tons of ore such being required for 
aN CO OOMN OE WEG aoocas caaivss cscs enconncneecn osnnenunsishense toncenenceccetsteactdanesohosentsosaustrnaxs 59 
Total cost of prepared ore ready for the open hearth furnace, which will produce 
ues ees Stn SUI 17-1, oc 2 nn Sen puns gush sanssah hOB AAC aRRGRENES ERA Sa SNRMNRGERE bE RERSERECHEves taabenos $ 6 80 
Cost of labor and fuel tor treament of same in the open hearth furnace for every ton 
er ee IONE CIE OE gece caccocehcngscecssnsesncscaccnsssehbadeaphascasennsenseracesdnnaoneuacsnesancevaniens 65) 
Allow for repairs of farnace per tONn, SAY.........000.0000+-sescccescessorsssescccscccsosccscscoess cocesecccesess 50 
$ 13 80 
Cost of ingots per ton at hammer or rolls— 
Rolling the steel into 4-inch billets, or 1%-inch or 2-inch bars would cost about and 
ieee RIAA sd Ea ans ceh wd NED SA RSUADA SSN CAA SCRE AGONEE EEA UGUnhaRAAPAN Eko eSUAAGaSaR 2 50 
Interest on plant, salaries of chemist and superintendent, say, per ton. I ¢ 
RUlGer (ae TOME BUG GOT DOREIDIS COMED OICIO Bs vcsceccesccsccsccscccnccsccesccccescseossdanoenanensensssessee 25 
Total cost of steel in 4-inch billets or bars if made from mined rock magnetic 
Seen OM AUR ec careaceadenen ist endasgeaiiaeaaecaness ae guncsustensateneansasimatandaneeiseaseans $ 21 05 


The selling cash price per ton in New York to-day of 4-inch billets is from 
$38 to over $42 per ton, according to quality, and which leaves a net profit of 
about $18 to $22 per ton. 

COST OF COMPLETE ORE CLEANING AND STEEL PLANT. 
Total cost of a magnetic sea-sand ore separating or cleansing plant of 1,009 tons daily 
capacity, which will yield sco tons cleansed ore, 98 per cent. oxide of iron, daily.....$ 50,000 


Extra for crushers, rolls, power, etc., for working mined rock ore, $25,000. 
Steel plant for producing 250 tons steel every 24 hours from either the 50) tons cleansed 











sea-sand, or from mined ore ie six 25-ton open-hearth furmaces.......cccccccecceseeeeeeeeeees 225,000 
The Conley-Lancaster deoxidizing plant, settings and all accessories... 50,000 
Rolling mill consisting of two 20-inch trains of rolls and heating forges for rolling 

250 tons of steel daily into 4-inch billets or 1% or 2-inch bars..........cccsseseeeeesreeees 109,000 
Shears, HAMMETT ANA COONS... cccccorcrccocrserccccsccccessesccvavescessecoccoscnsscccccsecsscsscccces ssecccsces sosesscoeses 25,009 

Total cost of the complete plants for making steel from sea-sand OF€.....e00....26 $ 450,090 
Or,acomplete plant for working mined magnetic rock ore, $25,000 extra (as above 
stated), ViZ :......cccccces phnbada sh Susbhdabaiagindabagisiseslasqorss>e) a0 ine tenehs sagesoansesannnaatnadianiseuabbeunnad sncnine 475,000 


The above estimates may be taken as a fair and reliable basis for the erec- 
tion of a complete ore-cleaning and steel plant and working of the latest 
improved ‘“ Conley-Lancaster" direct process on magnetic iron sea-sand or 
magnetic rock iron ore, in any part of the world. These specific estimates, 
however, relate to the vast accumulations of rich magnetic iron sea-sand ore on 
the sea coasts in California, Georgia and elsewhere, but they especially apply 
to the vast deposits on the shores of the Gulf of St. Lawrence, below Quebec, 
P, Q., and which are continuously being replenished by the action of the waves. 

Although the entire cost of erection ready for starting the works is cov- 
ered by an outlay of $450,000 and $475,000, respectively, an additional amount 
of, say, $150,000 for working capital to operate the same is needed. The 
entire amount of capital of the “ Canadian Steel Works ’’ (limited), fur operat. 
ing the “ Conley-Lancaster” process and plant ofthis magnitude in Canada is, 
therefore, about $600,000 or $625,000, exclusive of the cost of the iron ore sea 











sand deposits, and also for the use of the “ Conley-Lancaster ” patent rights for 
working the entire output of these vast and never-failing magnetic iron sea 
sand accumulations. 

After making all due allowances for renewals and repairs of furnaces, the 
yearly output, on the scale herein indicated, working 300 days, would not be 
less than 75,000 tons of 4-inch billets, which at the present market price of 
steel in the United States, would give a net profit onthe year’s output of about 
$1,200,000, or, at the lowest computation, $16 per ton net profit, on every ton of 


FIG. 4. 
—>] ft — aii Sy wae 



























































| 


ae 








steel produced. As is well known, such steel as is produced by the “ Conley- 
Lancaster” process and plant for structural purposes, boiler and armor plates, 
ship-building, rails, and a thousand and one other uses, makes the demand for 
this steel practically unlimited. 


13 PARK Row, NEW York, Feb. 5th, 1890 
To MR. JAMES H. LANCASTER, New York. 

Dear Str :—We have been furnishing concentr.ted iron ore from our mines the Croton 
Magnetic Iron Mines) at Brews ers, N. Y., to the steel works of the company operating the 
‘“Conley-Lancaster’’ Direct Steel Process. The steel made by this process teing of good 
quality and produced without the use of any blast furnace, is certainly a new and important 
advancement in the production of steel Yours truly, 

CROTON MAGNETIC IRON MINES. 

By J. D. CHEEVER, Treasurer. 

THE CROTON MAGNETIC IRON ORE MINES, 
BREWSTERS, N. Y., Feb. 11th, 18¢0. } 
To MerssrRs. LANCASTER & CONLEY, 171 Broadway, N. Y. 

Dear Sirs:—Replying to your inquiry respecting the working and merits of your Direct 
Steel Process and Plant, in operation in connection with the Croton Magnetic Iron Ore Mines, 
I beg to state that I have availed myself of the ful.est opportunities of witnessing the develop- 
ment cf the process and plant during the whole time, from c »mmenc'ng its erection until now. 

The results certainly are most satisfactory, insomuch as steel of excellent quality has 
been made during the entire time the works have been in operation. The numerous tests 
that I have made from large heats tron time to time have proved that the steel is of an excel- 
lent and uniform grade, and also that the success of the ‘‘ Conley-Lancaster '’ Direct Process is 
beyond any possible doubt. 

The fact of making steel in so simple a manner, without involving the expenses attending 
the erection and operation of expensive plants, brings this system into such prominence that 
it cannot fail to be readily appreciated by all engaged in this important industry. The more 
your process is investigated, the more assuredly does its value become apparent. 

Wishing you success in the speedy and general introduction of your important system, I 
am, dear si s, Yours respectfully, 

W. H. HOFFMAN, 
Consulting Engineer and Manager, Croton Magnetic Iron Ore Mines, Brewsters, N. Y. 
NEW YORK, February rith, 1890. 
To MEssRS. LANCASTER & CONLEY, 171 Broadway, N. Y. 

Dear Sirs :—Replying to your inquiries as to my knowledge and opinion of the “ Conley 
Lancaster’’ Direct Steel Process, the special plant required for the productien of the steel, 
and also of the steel produced by that process, I beg to state that after a most careful investi 
gation of the system and plant at Brewsters, N. Y., for making the steel, and the actual tests 
and working of the steel at my mills at Boonton and Powersville, N. J., 1am able to unre 
servedly assert that your method, and also the plant used for producing the steel, as well as 
the steel itself, embraces a most novel, complete and perfect system. 

During my forty years of experience in the manufacture and working of iron and steel, I 
have never worked iron and sieel of a more uniform and better quality. The various lots ot 
steel billets mate under the ‘“ Conley-Lancaster’’ process at Brewsters, and hammered and 
rolled at my mills, equaled in working the first quality of Swedish iron. 

In my opinion the ‘ Conley-Lancaster’’ patented process and plant is the only successful 
system for making steel direct from the ore without using a blast furnace, and as I have been 
financially interested in the development of the Wilson and other (now obsolete) direct pro 
cesses, my opportunities for thoroughly and practically familiarizing myself with the diffi- 
culties and methods involved have been very considerable. 

No blooms made from pig iron in any blast furnace could work better or be of a more 
uniform quality than the billets made direct fiom the ore by your prccess and hammered and 
roiled at our mill. 

The economy of the “ Conley-Lancaster’’ system must soon insure its general adoption 
throughout the world, and also the discarding of all blast furnaces. 

Idle and unprofitable iron works and mines can, by your process and plant, be worked at 
a large profit, and the steel produced by this new method has an unlimited market for struc 
tural purposes, boiler and armor plates, ship building, rails and a thousand other uses where 
a good, soft and reliable quality of steel is indispensable. 

Wishing you and Mr. Conley continued success in your vast enterprise, I am, dear sirs, 

Yours faithfully, 
ALEXANDER ELLIOTT 
JERSEY CITY STEEL WORKS, ) 
JERSEY City, N. J., April gth, 1890. 45 
To MEssrs. J. H. LANCASTER & M. R. CONLEY, New York. 

Dear Sirs :—We have hammered, rolled and tested steel ingots at this mill, made by your 
Direct Process, and beg to state that the finished steel therefrom was all of uniform and excel 
len: quality. 

Steel ingots such as those, and produced at the cost of yours, cannot fail to revolutionize 
the entire steel-making industry. I am, dear sirs, 


“ 


Yours faithfully, 
JOEL DICKENSON, Supt. and Gen’l Manager. 


For converting and working any existing iron works or mines or starting 
of new works, special arrangements will be made on receiving particulars of 
the properties or works. 

For detailed cost of producing steel and for all necessary plant therefore, 
in any part of the world, and all further information respecting the United 
States and foreign patents, licenses, reports, etc., address James H. Lancaster, 
consulting engineer, etc., 169 and 171 Broadway, New York, U.S. A. 





THE German //andels-museum in calculating the world’s consumption of 
coal reckons that the steam engines of the world come to 10,000,000 horse 
power ; that these use about 12,000 tons of coal per hour on the average; that 
gas lighting consumes Ic,ooo an hour; gas engines, 4,500; iron smelting 
5,000, and other metals 4,000 tons an hour; other factories, 5,000 tons, and 
domestic heating, 10,000 tons an hour; all which comes to over 50,000 tons au 
hour. On the other hand, the whole output is 550,000,000 to 600,000,000 tons 
per annum, or about 65,000 tons per hour. 
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AMONG ‘THE IRON MINES. 
Lake Superior Mining Notes :— 
VERMILION RANGE. 

At the Minnesota Iron Co.’s great mine, about 1,500 men are at work, and 
2,000 tons are taken out daily. Itis expected that the shipments from this 
mine this year will reach nearly 500,000 tons. More ore is opened up than 
ever before in this mine, and there will be no trouble in reaching this figure. 
—[Iron Journal, Tower. 

Camp & James are doing some work on section 36 63-12, southwest of Ely, 
and have discovered some good ore and many excellent indications. They do 
not know yet whether they are in a float or a solid ledge, but there is every 
indication that a good mine will be developed.—[Iron Journal, Tower. 

MESSABIE RANGE. 

On the Messabie range considerable prospecting and exploring is being 
done. At the Mallman mine men are working, and there is a fair prospect of 
a good paying mine, in fact, clean ore of excellent quality is now on the dumps 
to the extent of several thousand tons. The Stone Iron Co. is doing some 
work near the railroad track. About ten men are busy exploring, and it is 
expected that a good mine will be opened in this neighborhood, but it is not 
likely that very much ore will or can be taken out this season, as the develop” 
ment work is not far enough along yet to permit it. This company has an 
excellent grade of ore.—[Iron Journal, Tower. 

MARQUETTE RANGE. 

At the Lakeside the drill penetrated a body of first-class ore at about 160 
feet from surface and from 30 to 40 feet of it has been passed with the bit still 
in.ore. This is regarded with special interest as furnishing a link in the 
Cambria, Negaunee, Queen and Milwaukee chain of mines, which, it is con- 
tended by many mining experts, will sooner or later be made complete by the 
development of mines on every forty in the circuit, as indicated, even extend- 
ing to the Lake Angeline on the west, and being distinct from the inner range, 
upon which is the lake Superior, Cleveland, Jackson, New York.—{Iron 
Herald 

The Escanaba River & Iron Co. have commenced active mining opera- 
tions on the Cheshire property recently purchased, and find the old workings 
to be in much better condition than was expected. A small force of men is 
employed at present in cleaning up and arranging for placing the new plant 
of machinery already purchased and upon the ground, as we believe. The ore 
is first-class in quality, and from present appearances there is an abundance of 
it. The company own between 700 and 800 acres of land, nearly all of which is 
mineral territory.—[Iron Herald. 

The latest and most important find on the Marquette Range is the pene- 
tration of 24 feet of fine ore by the diamond drill on the U. S. Grant property, 
which is located on the Negaunee East Rauge, but a short distance from the 
Negaunee mine. The drill has been for some time working in ore, but the 
formation was a mixed one and it was not until last week that it got into the 
clean ore. The management of the property has passed into the hands of 
William F, Anderson, of Negaunee, who was up to the time of the sale of the 
mine to the Schlesinger syndicate in charge of the South Buffalo Mine.—[Lake 
Superior Mining and Manufacturing Review. 

GOGEBIC RANGE. 

A new boiler and machinery has just been purchased for the Ruthrauff, 
at Upson. They will put in a larger pump to keep clear of water. The work 
has been closed down on account of the water. They expect to reach ore 
in about ten days after they are started. John G. Parke, a partner of James E. 
York, visited and looked over the property. He was well pleased with the 
lookout, and gave instructions to rush matters as rapidly as possible.—[Inter- 
state News-Record. 

James Corrigan, of Cleveland, the big man of the Eureka (late Danglers) 
mine, at Black River, was at the mine Wednesday, in conference with Capt. 
Whitesides, the manager of the mine. Corrigan is red-hot on the subject of 
the contest over the Gogebic forty, and says he will ‘law it” till Gabe blows 
his last trump before he will let go.—[Interstate News-Record. 

Mining operations at the Iron Belt are decidedly lively, and Superintend- 
ent McVichie intends to make a decidedly creditable shipping record. The 
new level just being opened up is showing well in ore, and everything con- 
nected with the property is moving along prosperously and smoothly.—([Iron 
Tribune. 

A contract has just been let by the Pittsburgh Mining Co. to sink their 
shaft to a depth of 300 feet. It isexpected that the Comet vein will be encount- 
ered at this depth —[Lake Superior Mining & Manufacturing Review. 

The Black River, or South Valley, covering the northern half of the s. w. 4 
of sec. 16 (adjoining the Valley on the south), under option to the Metropolitan 
people, is making an excellent showing at the point where the present work 
is being done—near the northwest corner of the property. A pit is down 
between 70 and 80 feet, and the material raised shows a large percentage of 
iron, though still too lean to be merchantable.—[Pick and Axe. 

MENOMINEE RANGE. 

The Dunn & Co. exploration, east of the Armenia mine, is looking better 
every day. They are now working in a very fair grade of ore, and the indica- 
lions are that it is in place.—[Diamond Drill. 

The AXange says the character of the vein exposed thus far in the Chapin 
pit, at the westend of the mine, is alittle disappointing. It is considerably 
mixed with jasper, and in this respect differs from the vein further east. In 
the old portions of the mine, the vein has been found to be clean ore where- 
ever stripped, and it was hoped the same would prove true in this instance. 
Vrobably the ore will improve deeper down, and very likely in other portions 
of the pit where it is yet uncovered. 

The Scofield continues to improve, and is reasonably certain of blossom- 
ng into a full bloom mine within a few months. Nearly one-half of the shaft 

‘snow in ore, with an excellent prospect of its being entirely bottomed in 








iron as the sinking progresses. The shaft is going down in the foot-wall, 
which guarantees its permanency. Supt. Polderman intends to sink 105 feet, 
and at a depth of 100 feet cross-cut southeast across and drift lengthwise of 
the vein, which, as demonstrated by a system of test-pits, is at least 700 feet in 
length. Milwaukee capitalists are negotiating fora large interest in this 
exceedingly promising property.—[Mining News. 

The Fisk mine, or the Proctor Mining Co.’s property, on section 33, 48 18, 
near the Commonwealth mine, is looking better and better every day, and 
continues to attract great attention, both here and elsewhere. The shaft now 
down 23 feet, is bottomed in thoroughly clean, high-grade ore, and all indica- 
tions point to a big body of it upon the property. Superintendent Fisk intends 
to carry the shaft down to a much greater depth, and then drift and cross- 
cut. This week’s developments at the Fisk have excited mining men to the 
highest pitch, and now even the most skeptical recognize the Fisk as a mine. 
The property was formerly known as the Noyes-Hallett exploration —[Mining 
News. 





Lake Superior Shipments of Iron Ore :— 

Lake shipments of iron ore from the mines of Lake Superior, for the 
season of 1890, up to Wednesday, May 28th, are as shown by the appended 
statement, condensed from the Marquette Mining Journal : 

MARQUETTE RANGE. 























ROE occ wandecdisncns évescss BGG ERVOTUAL 565 sccivecccseeoe so000e 2,358 Prince of Wales..... ........ 1,338 
Barnum ........ we RS 18,058 Prout.... - %,a8 
Buffalo... 15,889 Lake Superior . .- 55,067 Queen....... 14,87 
Cambria.. 16,793: LALALC.. <csesves 7,091 Republic . 47,674 
Champion.. Co A 8,860 Salisbury........ 13,26 
Cleveland... 39,446 Milwaukee. 5,533 South Buffalo 12,189 
Cliffs Shaft 25,941 Michigamn 12,114 Volunteer...... 19,035 
Detroit... 586 Negaunee... . 11,878 Winthrop 





East New York.. see SA TR MOTE. ssicsiccecrcecosssvs a 1,944 
PET sks isenssissncseness 2,814 Pitts. & L. Angeline...... 48,499 


CEs EE OCG Oe III coca cucestursscoscescuaceandctcaancvasestoesversnbascaetedunstaioe ce senteiaca veseoucteeaseeel 447,08 






















DIB QOR os csicccveccerscresescencce 1,416 Great Western. 

Armenia 6,111 Half and Half 

ol) ee 118,865 Hamilton.... 4,€26 
Commonwealth 18,479 lron River.. 21,972 
Te PCROOB: 5 <c0e0see ... 13,404 Ludington. » 35,877 S 
att ...... .. 22,208 Mastodon... . 13,944 
Florence ... 27,710 Millie 7,028 





FOtal, WECMOM ICG TAO ass ss iiscas i csccnisscacascactsinncemasesensevebebeialaasedoisssssiceccnvancessbenee 
GOGEBIC RANGE. 





CO Ree net eee ne 4,264 Father Hennepin........... BG Pe ics canabaadcnscceneéeccme 6,477 
po AREER EPs BS SR n a CeIMREEE 5c. capccccoxntescaniee BBO IU MOEG 60. ccsccnccencescswecscss 313 
IIIIINGE oo pcavevasavaccsacndatets A Mee, MANIA” TREE 5c. cccsccasnaesedevice Th, FOS DOCTIO NSB. ec eiscoesessexccsens 14,128 
PMNS 5.¢ cau-catvascccancactneons BFS) MONEE ORY yen eciccscossesesscece AIRE MUTE RINE, cs ceveeus tnoveahmernes 2,195 
PEPIN OT LOG a osn cesctssneccssccee Gi TIO TG, TAO E  csccsscecascssoscescvce KGS DINE srenesdekeisrcasussconncen 6.517 
RON sonnassancucesnvadananaadiane Bi Re PEEING ccncccason sx anstnensenvcosen LG) BEG EP RMMEINOG wicne pvovn can ccterpecvesi 5,266 
COINS ss Secectscisdccrinicesshact PES THINS cscs cccssesoncses Sconce: Aree 

GE ee Waa ns snawnn can caennehoanpatecbdaihatcan teenateoubi ts satskabbacaniabanvoaveioue cabal 435,141 

VERMILION RANGE. 
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It may be stated that for the season of 1890 up to June Ist very nearly one 
and a half million tons of ore have gone forward by lake as compared with 
about 1,200,000 tons for the same period in 1889. last week the Marquette 
and Gogebic ranges were less than 1,000 tons apart, but now there is over 10,000 
tons difference. Thatit may be seen where the gain over last year’s shipments, 
which to date was 184,689 tons is coming in, the production of the several 
ranges at the corresponding date last year is given and may be compared with 
the figures in the table of shipments: Marquette range, 441,878; Menominee, 
332,546; Gogebic, 282,169; Vermilion, 110.324. It will be noticed that the 
figures for the Marquette and Menominee range product in the two years is 
almost exactly the same, that there is very little change in the Vermilion 
figures, and that the Gogebic range in itself furnishes the increase. 


The Manutactu e ot Meta'lic Seamless Tubes 

Randolph & Clowes, Waterbury, Conn , write the Chicago Journal of Com- 
merce: ‘‘Permitus to criticise a statement which appears on page 7 of your 
issue of May 14th in an article from the Boston //era/d, headed, ‘Moltem Steel 
and Brass Rolled into Seamless Tubes,’ in which it is stated that one concern 
made and sold $13,000,000 worth of tubes at a profit of $1,250,000 last year. As far 
as the production of seamless brass and copper tubing in the United States is 
concerned, weareina position to know that this statement is so far from 
being in accordance with fact, that its correction may be a matter of interest 
to you, as well as to your readers. As manufacturers of this tubing, we know 
very nearly the volume and extent of the business in this country, and can 
say positively that the entire output for the year 1889 did not exceed, or prob- 
ably reach, 700,000 pounds per month, or, say, 8,400,000 pounds in all. The 
price at which ordinary seamless drawn brass tubing of iron pipe size was sold 
in 1888 was about 19 cents per pound, net. To give the writer of the article 
every advantage, we assume it to have been 25 cents. Under these circum- 
stances, the total money value of the output of the country for 1889 did not 
exceed $2,100,000, which is less than double the ameunt of the profits claimed 
to have been made.” 


A Big Natural Gas Pipe Line. 

The Pittsburgh Commercial Gazette says that a natural gas line, 20 miles 
long, and costing in the neighborhood of half a million dollars, is to be built 
at once from the wells of the Carnegie Co., in Washington county, Pa., to the 
steel works of Carnegie, Phipps & Co., at Homestead. Mention was made in 
the columns of the Gaze/le afew days ago of the purchase by the Carnegie 
firm of 10,000 acres of gas lands in the county named. Some ofthe best gas 
land in that section were included in the sale, and it isto this field that the 
line mentioned above will be built. The placing of this contract, as well as 
the other large one made by the Philadelphia Co. for its new line to the Belle- 
vernon field a few days ago, indicates a big revival of the pipe-laying industry 
this year, 
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New Enterprises :— 

The Peru Mower Co. has been incorporated, to operate at Peru, Ind. The 
capital stock is $50,000, in shares of $50 each. 

The Burnheimer Wire Co., of Minneapolis, Minn., with a capital stock of 
$20,000, has filed articles of incorporation with the Secretary of State. 

The Pioneer Iron Works have been incorporated at Middlesborough, Ky., 
by William Arthur, J. W. Forest and S. W. Ritchie, to erect foundry and machine 
shops. 

Younkin, Watkins & Co. have started a foundry for general work, at 
Williamsport, Pa. Mr. Evans, formerly of Leman, Evans & Co., is connected 
with the enterprise. 

The American Fire-Proof Steel Car Co., with $1,500,000 capital, will locate 
a plant at Bridgeport, Ala., having a monthly capacity of 235 steel-clad freight 
cars, and 25 passenger cars. 

B. I. Walshe and Timothy Maroney, of New Orleans, La., have incorporated 
the Attalla Iron Co. to build an iron furnace at Attalla, Ala.; also, it is stated, 
a rolling mill. The capital stock is $400,000. 

The Norton & Jones Machine Tool Works, Plainville, Conn., have suc- 
ceeded W. P. Norton, of Bristol. The firm build single and multiple-spindle 
sensitive drills as a specialty, and other fine machine tools. 

Articles of incorporation have been filed for the Gadsden (Ala.) Bar & 
S:eel Mill Co.; capital, $150,000. The mill will comprise one 100-ton bar mill 
and four sheet iron miils. When completed the mill will work 300 hands. 

The Baltimore Ventilating & Motor Co. has been incorporated at Balti- 
more, Md., by L. H. Durling, C. A. Vaile, L. F. Young and others, to manu ‘act- 
ure and sell ventilating fans, blowers and motors. The capital stock is $50,000. 

The Empire Manufacturing Co. has filed articles of incorporation with 
the recorder, at Keokuk, Ia.; capital stock $75,000, and the businesss is to be 
the manufacture of agricultural implements and machinery. The incor- 
porators are J. J. A. Zeller, L. E. Phelps, R. K. Swift and others. 

The Thermal Electric Co., Kittery, Me., has been incorporated with a 
capital stock of $125,coo. It will manufacture various electrical devices, espe- 
cially thermal devices and therms! cut-outs. Incorporators: Lorenzo B. Favor, 
Edward O. Gaffney and John Renby, Jr., all of Gloucester, Mass. 

The officers of the R. W. Coffee Stemming Machine Co., recently formed 
at Bedtord City, Va, are J F. Slaughter, Lynchburg, president; S. A. Berry, 
vice-president ; M. P. Burks, secretary and treasurer, to manufacture the R. W. 
Coffee stemming machine. The capital stock is to be $1,000,000. 

From Norwalk and Toledo, O., two plants being consolidated, will come 
the Muskegon (Mich.) Machine & Foundry Co., to engage in the manufacture 
of sewing machines and varicus kinds of light machines. A leading feature 
will be the manufacture of sewing machines, and an electric motor to furnish 
power for these. 

Articles of incorporation have been filed in the office of the Kansas Secre- 
tary of State by the National Car Heating Co. This corporation, whose head- 
quarters will be in Topeka, has a paid-up capital stock of $100,000, and is 
officered as follows: President, N. R. Baker; secretary, I. N. Baker; treasurer, 
H.W. Sharp. The letters patent under which the corporation will operate 
were issued to J. O C. Searle, for the Searle steam heating and double circula- 
tion of hot water, an invention that can be utilized for houses as well as cars. 

Minnesota capitalists have organized the American Foundry Co., with a 
capital of $100,000, to operate a foundry at Tacoma. The officers are C. N. 
Parker, president; H. W. Topping, vice president; C. S. Milliken, secretary 
andtreasurer. Mr. Parker and Mr. Topping are the lessees of the Northern 
Pacific railroad foundry at Brainerd, Minn., where they have the contract for 
manufacturing all the iron and brass castings used on the railroad from 
Helena east, and on the branch lines. The company has closed a contract 
with the Northern Pacific railroad for all its iron and brass castings, for the 
next five years, from Helena west, including all branch lines. 

Recent Illinois incorporations: Chicago Refined Metal Co., Chicago; to 
manufacture and sell metals; capital, $200,000; incorporators, H. P. Benton, 
J. S. Ward, Gordon McDowell.—Chicago Heat Storage Co.; to manufacture 
appliances for producing storege heat; capital, $60,000; incorporators, C. G. 
Singer, I’. W. Melick and John Le Boutiller.—O. H. Jewell Filter Co., Chicago ; 
to manufacture water filters; capital, $8,000; incorporators, C. H. Black, E. 5. 





PRICES SENT ON APPLICATION. 





Water and Fire Proof. 


Papers, Deadening Felts 


CORRESPONDENCE SOLICITED. “43a 


Chambers and W. F. Peters.—Worrell Electric Construction Co., Chicago; to 
construct and maintain electric plants; capital, $500,000; incorporators, C. F. 
Gaylord, M. J. Frost andC. Y. White.—The Pettinger & Davis Mining & Manu- 
facturing Co., Centralia; to mine and manufacture; capital $30,000; incorpo- 
rators, G. L. Pettinger, C. G. Davis and others.—Idaho Gold Mining & Milling 
Co., East St. Louis; to do a mining business ; capital, $3,000,000; incorporators, 
J. Jarrett, Tom Miller, Sr., and others.—Calorific Stove Co., Chicago; to manu- 
facture calorific and other stoves ; capital, $100,000 ; incorporators, G. Meyers, 
F. D. Holbrook and F. W. Holbrook.—Wonder Sewing Machine Manufacturing 
Co., Chicago; to manufacture sewing machines; capital $500,000; incorpo- 
rators, H. M. Pettingill, Josiah Cratty, W. W. Watson.- -Hinson Drawbar 
Attachment Co., Chicago; to manufacture railway car supplies; capital $250,- 
ooo : incorporators, J. A. Hinson, F. A. Small and J. F. Hahn. 





Enlargements, Additions, Removals, Etc.:— 

It is reported that the Valley Iron Works, Williamsport, Pa, will remove 
to Lynchburgh, Va. 

The Phenix Iron Works, Meadville, Pa., will increase and otherwise 
improve their plant. 

The Chantrall Tool Co., of Reading, Pa., contemplates erecting large hard- 
ware works at Pottstown, Pa. 

The Porter Foundry & Machine Co., Limited, Pittsburgh, Pa., is building 
a 50x50-foot addition to its foundry, and will soon make further additions, all 
of which will be fitted out with modern improvements and operated by steam 
power. 

Preparations have been begun by Messrs. Daniell & Kidder, at Franklin 
Falls, N. H., for moving the machine shop and erecting an addition on the 
north side of the Winnipiseogee river. They will consolidate the Cate, Ryan 
& Co. shop with the Haynes & Kidder shop, and have one well equipped for 
their business.—|American Machinist. 

Amendatory articles of incorporation have been filed by which the author- 
ized capital of the McCosh Iron & Steel Co., of Burlington, Ia., is increased 
from the present limit of $200,000 to $500,000. This large addition to its stock 
is rendered necessary by the extensive additions now being made by the com- 
pany. The company now employs close to 300 hands. The additions being 
made will nearly double this amount. 





General Industrial Notes:— 

The Lodge & Davis Machine Tool Co., of Cincinnati, O., report that busi- 
ness is very brisk. They have just made shipment of a carload of tools to 
Anniston, Ala., one to Boston, Mass, and a carload to each of their New York 
and Chicago houses, through which they are doing an enormous business. 

The Avery Stamping Co., of Cleveland, O., have recently completed the 
heaviest drawn cylinder heads, they think, that have ever been made in this 
country. They are ,',” in thickness, 18’ in diameter inside by 3” flange, 
made from a very fine quality of steel, and having a tensile strength of 70,000 
pounds to the square inch. Parties wishing heavy work of this character 
would do well to correspond with them. 

One of the most difficult castings ever made was lately turned out at the 
Dickson Manufacturing Co, at Scranton. It was a high-pressure steam cylin- 
der, for the steamer “ City of Alexandria,” in South American waters. It took 
four weeks to prepare the casting; the first attempt was successful, and a per- 
fect cast was made. The bore of the cylinder is 42's inches; the casting is 7'. 
feet high. The cylinder itself is forced into a jacket, which also forms the 
steam-chest and part of the receiver, The total weight is 26,750 pounds. 
[American Manufacturer. 

The Eclipse Pump Manufacturing Co., Cincinnati, O, write us that they 
have orders on their books now for about 50 steam pumps, of all sizes, for all 
parts of the country. They havea large trade in Europe They have shipped 
several large pumps to coal mines near Evansville, Ind., and are fitting up a 
large brewery, at Nashville, Tenn., with all the steam punips required; also, 
have orders for pumps for irrigating orange groves in South Carolina. Busi- 
ness is very good and increasing rightalong. Their direct acting steam pump 
received the highest award at the late Centennial Exposition, held at Cincin 
nati, O., and they are having a very large trade in this style of pump. Parties 
desiring to purchase pumping machinery for any purpose, should not fail to 
write them for prices and catalogue, 
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Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 
Safe. 


Clean, 
BEST RECORD IN CANADA 


AND THE BLIZZARD NORTHWEST. a EATER 


And Radiators. 


Its Vertical Circulation renders its action Prompt and canes. 
Its Fire Surface is the largest in proportion to Grate Surface 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING 


Send for Circulars. 


Detroit Heating & Lighting Co., 


88 Lake St., Chicago, Ills. 396 Wight St. Detroit, Mich. 


VALVES. 





COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 


Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, 4 cent per hour per burner. 





THE CHEAPEST 


ALUMINUM, 


AS WELL AS THE BEST, 


Is offered to the Trade by the 


Cowles Electric Smelting & Aluminum Co., 
CLEVELAND, O. 


Price, $2 per pound for Aluminum contained 
in an alloy with copper, and $1.60 per pound 
when alloyed with iron, the same being sub- 
ject to analysis. 


——MANUFACTURERS OF-#— 


Manganese Bronze, Aluminum and White Silver 
Bronze. Heavy Castings a Specialty. 


Standard Fibre-Ware. 


Water, Dairy, Fire and 
Chamber Pails, Wash- 
Basins, Spiitoons, Slop 
Jars, Mats, Etc., are 


USED BY EVERYBODY 


who knows its merits, 
because it is 








and is made from Flax Fibre, in styles plain 
and decorated, white and colored, and is 


SOLD BY ALL DEALERS 


Who keep abreast with the times. None gen- 
uine without this trade-mark. See price list 
elsewhere. Send for catalogue, etc. 


F. A. SACKMANN, 


16 Huron Cleveland 0. 
STEEL ALPHABETS 


FLNAME STAMPS 


BURNING BRANOS 








Steel Name Stamps (1-16, 3-32 
cr % inch letters, 15c. per letter. 


ATENTSi: & CO0., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. Y. §. and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Paten; Send for 
pamphlet. 














ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


‘fice and Warerooms, 28 Columbus st. 
4 I ores on Columbus, Winter and Leor 
ro streets. 


Cleveland, O., U. S. A. 


Keen a Record of Your Insurance 


By ordering one of our Improved 


ixpiration Registers. 





The Cleveland Printing & Publishing Co., | 


Cor. Wood and St. Clair Sts., 


CLEVELAND, 0. 





Stamped Enrichments, 


SKILLFUL MODELLERS EMPLOYED. 


Estimates furnished on special desigus. 


GALVANIZED IRON CORNICES, 


Store Fronts, Finials, etc. 


W. H. MULLINS, Salem, 


306 DEPOT STRE#T. 

















Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


) \ Elevators, 


) Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 










Send for 1890 Illustrated Cata- 
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Bonnell’s Nubian 


IRON - ENAMELS. 


The most complete line of Blacks for iron ever offered 
the trade. Put up in all sizes, from %-pint can, with 
brush for home use, to 50-gallon barrels. Of all grades, 
from the cheapest dipping black to the finest bicycle 
enamel made. 


THE NUBIAN IRON ENAMEL CO., | 
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Sangamon and Jackson Sts., Chicago. | 


HERE 1S YOUR CHANCE 


Can any one make better club rates than the following? 





PALENES 


SOLICITOR & COUNSELLOR, City Hall, 
Room 48 





FRANKLIN 


-. 


| And ELECTROTYPE FOUNDRY, 


168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Ep. REVIEW. 





W. W. BRISBEN’s Patent Emery Wheel 
Dresser, Malleable Handle, White J& 
Hard Cut- = = ~ 
ters, Brass 
Bearings. 
Warranted 
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IMPROVED DOWELL MACHINE. 





The engraving herewith represents an improved patented dowell machine, 
manufactured by G. H. Scanlan & Co., 93 Preble street, Portland, Me. It is 
especially adapted for fine and rapid work. The stock to be operated on is 
first sawed into square sticks, and then placed to the infeeding rolls, where it 
is acted on by the cutter-head, on which the following are valuable improve- 
ments: The knives are placed in rolling posts fastened to the side of the 
machine, and can be changed very rapidly. The knives rest on a set screw, 
which, by raising or lowering, will cut a smaller or larger chip, which is very 
advantageous, the knives always acting on the center of the stick, being turned, 
thus doing very smooth work, and not getting dull nearly as often as in the 
old way. Another and highly important improvement is the arrangement for 
turning different sized rods, which in other make machines have to have a 
cutter-head for each size rod to be turned, thus making the heads to cost more 
than the machines. This machine will turn any size rod by simply putting in 
a small sleeve the size of the rod to be turned, which will not cost one-twen- 
tieth part of the cost of the cheapest cutter-head made, the change in size 








being made in less time than one head could be taken off and another put on. 
The out-feeding rolls are geared or not, as purchasers desire. They are four 
in number, as will be seen by the cut, two placed horizontally and two verti- 
cally, thus securely holding rods on all sides and keeping them perfectly 
round, and by this method less pressure on the stick is rquired to keep it 
from turning with the center-head. The machine is built very stiff and sub 
stantial, and is highly finished. The cutter-head and all revolving parts are 
highly balanced, and can be run ata high rate of speed, and will turn from 
3,000 to 4,000 lineal feet of good, smooth work per hour. This machine, for 
turning curtain rolls, rods, broom handles, dowells, chair stock and all kinds 
of round work, has improvements which make it the superior of any machine 
on the market. Another great improvement of this machine is the way the 
knives are arranged in the cutter-head, being three knives with very large 
cutting surface; the knives are placed in rotation, and by their peculiar man- 
ner of adjustment can be arranged so each knife will do its proportionate 
share of the cutting, a point which had never been attained before. The man- 
ufacturers will be pleased to give further information. 





‘ENGLISH AS SHE IS SPOKE.” 





Englishmen are often twitted with their ignorance of foreign languages 
the superior linguistic accomplishments of the German being held up for 
admiration. Here is a specimen from a circular just to hand :—* Most 
valuable patent to be sold at a very lowrate. Only solid manufactories. By 
means of a painful labor of many years I succeeded to supply to the cement, 
clay, and lime industry an engine as never a similar existed and which serves 
to mass-fabrication of adobies as well as of baken bricks. * My engine 
produces in the shortest time wellformed strong stones of cement slacks and 
black lime mixtion, argil, clay and fire-proof earth, which directly from the 
engine may be laid down in beds of 15-20 stones thoroughly air-proof, without 
suffering any damage. By this the painful singular piling upon frames and 
setting otherwise is to be spared. Beyond the engine cleans spontaneously its 
frames, whereby obstructions usual in other engines and long interruptions 
never occur. The solid quality of my engine needs rare repairs. ~ * * I 
fabricate two or three beating engines which are to be drawn according to the 
materials resp.the mixtion of them to be manufactured.” The advertiser 
winds up by saying, “I am quitely ready for any more informations.” The 
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with “ particular accordance for export.” The testimonials are highly amus- 
ing, one grateful customer saying, “This engine managing within my new 
cementfactory works to my full contentment. * I impart the best 
praise to Mr. , because he constructed also the mechanical works in 
whole the factory to my contentment.” Another says, ‘‘We may only express 
you our best compliments for your press furnished to us.” A third delivers 
himself as follows, in what reads like a tone of complaint, but which is really 
the opposite ;—“It strikes me that the stones don’t show a laminated structure, 
as is usual in stones, which are pressed dry.” Yet another says :—‘t We don’t 
doubt, your engine will have a great future. As soon as we shall enlarge our 
manufactory, we shall commit an other one.’ This is especially funny :— ‘We 
answer readingly in tally to your letter of 8th February and attest you, that 
we have two of your engines in management. They serve to rawpowderstones 
for the kiln and we are much satisfied with their work.’ We rise from a 
careful perusal of the cireular with the consciousness that we do not quite 
understand what the advertiser is driving at, but we have added it to our 
collection of examples of English four rire.—[Engineer. 











COKE BRICKS FOR FURNACE LININGS. 





At the January meeting, in Dusseldorf, of the Society of German Iron 
Manufacturers, F. Burgess, of Gelsenkirchen, spoke as follows on the subject 
of furnace linings: 

It is well known to those who have to do with blast furnaces that the 
hearth and bottom of a furnace are the parts which, so far, have been least 
successful in performing the duty expected of them. 

Often, after a short time, only a few inches remain of a hearth that was 
three or four feet thick when set in. Then streams of water must be played 
onto keep the hearth in any condition at all. The great inconveniences of 
this state of things need no emphasizing. The cause of this quick destruc- 
tion of the refractory material lies clearly in the circumstance that the hot 
slag, which in most processes is now acid and now basic, dissolves the lining 
in the shortest time and carries it away asslag. An experiment will show 
that the best refractory stone of the most widely differing composition, when 
placed in a stream of slag, will be completely melted away in one to two 
hours. This fact determined me to look fora better material. Carbon sug- 
gested itself to me, because it is apparent in the blown-out furnaces that the 
best inner coating consists of small coke and graphite cemented with lime 
and slag, and in this case it is the carbon which has proved the refractory 
armor. In practice, also, it is well known that slag runs best in a bed of 
coal or coke ash. The first experiment, which I made in 1882, was to make a 
combination of coal, coke dust, graphite, etc., with clay, and to use it in the 
form of bricks. The firm of Dr. Otto & Co. furnished me with several samples 
of this brick, which were somewhat defective, as in the process of making the 
bricks, the carbon had been partially burned out; but even these gave good 
results. 

It was not possible to patent this process in the metallurgy of Brundkerl. 
It is mentioned that the lead furnaces in the Harz region were lined with such 
a mixture of coke, dust and clay. In 1885 there appeared a paper by A. Purcel, 
on ferro-manganese, in which it was stated that already for several yearsin La 
Voult and Taimain, France, hearth and bottoms of graphite bricks had been 
used. The raw material was retort graphite of one to two per cent. ash, which, 
ground and burnt with tar, was then made into bricks and calcined. Part of 
the tar was caked, and burned the graphite into a hard and durable brick. | 
made experiments with ground coke poor in ash, instead of graphite, and 
these experiments always gave good results. In 1885 we lined our furnace 
No. 2 with this material. And the use of it, even with large production, has 
given satisfaction ever since. The cost of the bricks is about 100 marks per 
ton. 





What the World Owes to Workingmen. 

Said Sir John Lubbock recently in a lecture to English workmen: “ It is 
remarkable how many of the improvements to which we owe the marvelous 
development of our manufacturing industry have been due to workingmen. 
Watt was a mechanical engineer; Henry Cort, whosef{improvements in manu- 
facturers were said to have added more to the wealth of England than the 
whole value of the national debt, was the son of a brickmaker; Huntsman, 
the inventor of cast steel, was a poor watchmaker; Crompton was a weaver; 
Wedgwood was a potter, Brindley, Telford, Mashat and Neilson were working- 
men, George Stephenson began life as a cowboy at twopence a day, and could 
not read till he was eighteen; Dalton was the son of a poor weaver; Faraday 
of a blacksmith; Newcomen of a blacksmith; Arkwright began life as a 
barber; Sir H. Davy was an apothecary’s apprentice ; and Boulton, the ‘father 
of Birmingham,’ was a button maker. To these men, and others like them, 
the world owes a deep debt of gratitude. We ought to be as proud of them a: 
of any of our generals or statesmen.” 





InpIA has both iron ore and coal, but they are so far apart that iron can- 
not at present be made profitably. Meanwhile the uses of ironin that country 
are increasing rapidly, the Glasgow Lugineer now states that it is proposed 
to import iron in the “ pig” state, and to instruct natives in its manipulation. 
—|[Iron Trade Review. 

The South can make iron more cheaply that it can be produced anywhere 
else in the world. The continued increase in the world’s consumption of iron 
means a continued expansion of the iron trade of the South.—[Manufacturers’ 
Record. 





ONE of the latest sensations in transportation is the design of a steamer 
that will cross the Atlantic in three days. The wonderful vessel wil be 4 





mixture of the American center board and the English cutter. 
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To Those Looking 


—-FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines)’ HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford (1 to be built 
in 1890),Salem,Graham, Max Mead- 
dows and Bristol (1 at each point 
now under construction); bar iron 
from the rolling mills at Roanoke, 
Lynchburg and Richlands (1 to be 
built in 1890) ; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing = establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 

the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series Of years. 

For further information as to 
‘reight rates and sources of supply 

‘raw materials, apply to A. POPE, 

‘neral Freight Agent, Roanoke, 


1., Or to 
CHAS. CG. EDDY. 
Vice-President, 
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THE AMERICAN 


WATCHMAN’S TIME DETECTOR. 


This Electrical instrument, which is operated by 
either battery or magneto generator as preferred, 
is designed to, and does, keep an exact record of 
the doings of the Night Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. It is simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
detection. 


Thousands of testimonials from the first concerns 
in the land. Send for catalogue to 


The Cleveland Electrical Mfg. Co., 


835 and 837 Sheriff St., 
CLEVELAND Onio 








FREICHT AND PASSENCER 





LEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building; 
DETROIT, Hodges Building. 


SEND FOK CATALOGUE. 





“ Treated ” 


COTTON, Rubber Lined 


Fire and Mill Hose. 


Fabric Eire Hose 
5 BARCLAY ST., NEW YORK, N. Y. 


GO.ze 





THOS. MEIKLE, Pres'’t. 


L. E. HOFFMAN, Sec’y. A.A. PARKER, Treas. D. A. STEWART, Sup’t. 


Ohio Heating, Plumbing & Mfg. Co., 


MANUFACTURERS AND JOBBERS OF 


MALLEABLE AND CAST IRON FITTINGS, BRASS GOODS,’ 


Tools and Supplies. Plumbers, Gas and Steam Fitters. 


TELEPHONE 2260. 


99 and 10! Water St., CLEVELAND, O. 





NTEEL 
CASTINGS 


FROM i-4 TO 15,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Stee! Castings Co., 
WORES: OFFICE 
CHESTER, pa. {407 LIBRARY ST.. PHILADELPHIA, PA. 








ROANOKE, VA. 
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DICTATED LETTER. 


estimonials That Tell. 









CLEVELAND, ONI0. 


Oct. 26th, 1889. 


Cleveland Printing & Publishing Co., 


Gleveland, Ohio. 


Gentlemen:- We highly appreciate the "Iron Trade 


Review" as an advertising medium. 


Tne Brush Electric Co., 


By ae 
~ Treasure 
nn, 








IF YOU ARE 


BUILDING 


Write us for a copy of our book on 


“A TIN ROOF,” 


ALSO OUR 


FORMULA, 


Containing full information about 
tin roofing ; showing how to se- 
lect, lay and paint; and how to 
specify a tin roofin order to ob- 


tain best results. 


Either or both pamphlets sent FREE 
OF COST. 


If your building needs Ventilation, 
or you are troubled from downward 
draught in your chimney, write us for 
information relative to our 


STAR ye VENTILATOR. 


MERCHANT & CO. 


CHICAGO. 
LONDON. 











Then we say UTILE DULCI. 
Now we ask you why you should place your 
orders pose’ forthe LITTLE GIANT. So as 


to secure what you want, just when you want 
it. We know from experience, that everybod 
wants the best. Weare prepared to furnis 
it at a moderate price. It becomes a pleasure 
to supply the public with what they want, 
when you know from experience, that your 
goods will pleasethem. ~ 

The LITTLE GIANT will bear the closest 
of criticism, therefore we extend an invitation 
to all to examine it for themselves. Price 
$35.00. It is needless to add, constructed of 
modern improvements. 


LOZIER & YOST B.cMFG. CO.,\Toledo,{ Ohio. 


TWO BOOKS 





Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 


the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for unteteag geod, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Hither of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 


CLEVELAND, O. 























































"Texm IRON “TRADE REvVIEw. 











EVERY iptiON JADDINCTOMS “inc PERFORATING e@ 
o68F lay THE HARRINGTON KING ciicaco. ag 


ne 


284 Pearl St., cor. Beekman, NEW YORK. 


Centrifugal, Rotary and Piston Power Pumps, and 
PUMPS Se Pama 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cximitep.) 


New York City Office: 16 Dey Street. Factories: Seneca Falls,{N, Y. 



































Th 


@@ Send for Illustrated Catalogue. 





ORICINATORS 


— OF — 


Time & Labor Saving 
MACHINES 


— To — 


Reduce Cost 








—— OF —— 


Nos. 1 & 2 Planer and Smoothers. Variety Saw. Improved Saw Bench—Six Sizes. Manufacture. 
18 and 24 inches wide. 


THE HBGCAN Com yr, 





NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. wl 
Builders of the Largest wd han 
Line of Late Improved ‘ 
16, 18, 20 oll nie bene. with teor stand. Send for Catalogue and Prices. All Machines Tested and Tried before Shipping. 
the 





BUTMAN PATENT FLUE CLEANING ROD. | ~ 


‘“The Fireman’s Friend.” 


For 








This Rod has a folding [i cor | ee Ae ma fl , foe ge ee T 
Ball Socket Joint. names me A\ | eee Er] 

Light and Stiff, and 
Saves Labor and Use of 
Gloves. 











in anv position, the Rods 


are of Rock Elm, 1 1-2 





inches diameter. imn 


are 


















BIS SON 
“What's the matter down there? Cant you “labor converts to pleasure with 
Unkink the Cussed thing? this BALL JOINT CLEANING ROD.” JQ 




















MANUFACTURED BY 


T. H. BUTMAN, © 


229 River Street, CLEVELAND. OHIO. ja 


BUTMAN FURNACE CO., 64 and 66 S. Clinton St., Chicago, IIl., 


GENERAL AGENTS. 
sa" WRITE FOR COMIC PICTURES AND PRICES. 
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NORTHERN MEN 


WHO HAVE OBSERVED CAREFULLY THE DRIFT OF IRON INDUSTRIES, AND WHO CONTEMPLATE 


southern Manufacture, 


Believing that where the raw material can be produced cheapest, there its varied products may be most profitably put forth, 











are invited to locate 


AT HARRIMAN, TENN, 


THE NEWEST CITY OF THE NEW SOUTH. 


Says Dr. Koenig, Professor of Metallurgy and Mining in the University of Pennsylvania: ‘In connection with the close proximity 
of the coal in Walden’s Ridge, I do not hesitate to make the assertion that iron can be made here at a greater profit than in Birming- 


ham.” 


Harriman already has Two Railroads—the Cincinnati Southern and the East Tennessee, Virginia & Georgia—which form a junction 
there; and more are coming. It has a fine river, the Emory, navigable for freighting the year round; the best drainage and splendid water 


supply. It is nearly 1,000 ft. above sea-level; its climate is charming; and Coal and Iron Ore fairly touch each other at the City’s doors. It is 


INCOMPARABLY THE BEST LOCATION 


For Rolling Mills, for Car Wheel Works, for Machine Shops, for Factories of all kinds, yet secured by Northern Capital in the Southern States. 


The most desirable inducements for such to locate there, are offered by 


| THE EAST TENNESSEE LAND COMPANY. 





.) 
y 
J A $250,000 Furnace, and a Magnificent Hotel, are to be erected at once by the Company; 200 buildings are under contract for 

immediate erection; private enterprise is investing large amounts in various minor industries; and large portions of the admirable city site 

are reserved for CHEAP HOMES FOR WORKINGMEN. 

—_ * 
To be Another Birmingham. ~“@ag 
: — 
sey For full particulars address the Secretary. 
OFFICERS AND DIRECTORS: 
). ; CLINTON B. FISK, President. JOHN HOPEWELL, Jr., 1st Vice-President. A. W. WAGNALILS, Treasurer. A. A. HOPKINS, Secretary. 
James B. Hosps, FERD. SCHUMACHER, Wm. SILVERWOOD, WALTER C. HARRIMAN, J. R. Legson, 

r E. M. GoopDa.t, F. W. BREED, FREDERICK GATES, Puitip S. Mason, 


Pisin AR RB es 





TIMES BUILDING, ° - . NEW YORK CITY. 


r6 
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Yartman’s Patent Inside Sliding Window Blind 


Sagas is ~~ poet 
zs iss pular Blin 
oo > America. 
Architects & 
builders pre- 
We fer it to any 
= = ; other, for mer- 
. It, style, con- 
venience and 
economy. 
Not Complicated 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & r- 
— y ife also, 
and the onl 
blind tha 
gives entire 
satisfaction. 
Thousands 
- are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, *°y92 oster'o. 
VICTOR COLLIAU, 


Sole Manufacturer 

















OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH. 


pp JOHN ADT & SON, 


New Haven, Conn., 


oe —— ere! 





Builders of Machinery for 
Hardware Manufacture, 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, } 
A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 


Equal to the Best English 
File. 





Adjustable Drilling & Countersinking Machine: 





OLD FILES RE-COT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 


48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager 
Mention this paper. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
z Lathes on payment 
Sead for catalogue o! Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


Ss. T. W. Ejector. 


















For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
j prices. 


JAMES JENKS, 





CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St... PHILADELPHIA, PA. 











Detroit, Mich, 


THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling. W. Va. 


SUPPLY From 


- 
4 
= 








G. W. STOCKLY, President. 


. J. TRACY, Vice-President. W. F. SWIFT, eee. 
J. POTTER, Treasurer. upt. 


7S. POSSONS, Supt. W. J. POSSONS, Asst. 
Ss. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC CO. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ErTc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
5,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 





aa Agencies Everywhere. 





IRON CLAD PAINT CO. tron ciad paintco. 


Factory, 76&77 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 


FURNISHED both Dry and 
eS° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
MEAVY CASTINGS. 


ARCHITECTURAL WORK in allits branches. 
Car Wh eels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 














Office 14 Winter St 


CLEVELAND. 0 t RNWLER & CO. 


INTRICATE 
WORK 
’ A SPECIALTY. 





RING PLATE 


Palmer’s Gear Cutting Attachment | m 


Instantaneous Heater 


—AND— 


BATH TUB COMBINED. 


The only Port+ble Folding 
Bath Tub made. Can be stored 
in space 24x2%x6 feet. 

Can be moved from bath 
room to sick-room. 

Write for catalogue and 
discounts. 










SS 


Made by The DAY MFG. CO., Detroit, Mich. 








HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 

rice list. 

. W. BISHOP, Berea, O. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 


Complete in all requirements, is 
Self-Heating and Folding. 
When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descriptive cuculars 
and prices address 

Mich. Bath Tub Co., 

Homer, Mich. 




















A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Himira, N. Y. 

Patent Steam Pipe Casing 

For Underground Steam Pipes. 


Send for Circular and Prices. 








Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE 


= = THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$450 °& UPWARD 
.yof UNIVERSAL RADIAL DRILL ( 


NCINNATI. O. 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - 95.00 up. 
High Lifting Injectors, s 6.00 up. 
Shafting, Hangers,- - “ $1.00 0p 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA TWECTOR CO. CLEVELAM, 
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TSE SwaEET «Kc CrARE CO... 






Marion. 


Ina. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
s@e- Write for Price List and Catalogue. 





CLEVELAND ROLLING MILL CO. 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
~ Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 








STEEL 


WHEELBARROWS 


Rolling Mills. 
GRANT McNEIL, 


AKRON, O. 


Send for barrow circular. 





iRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. 0. b. cars, net cash): 
Bessemer, $19 20; No. 1 Foundry, $17 80; No. 2 
Foundry, $16 80; No. 1 Gray Forge, red short, 
$15 80; No.2 Gray Forge, neutral, $15 30; No. 
1 American Scotch, $17 80; No. 2 American 
Scotch, $16 80. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co.): Southern Coke No. 1. Foundry, $16 00 
@16 50; Southern Coke No. 2 Foundry, $15 50 
@16 00; Southern Coke No.3 Foundry, $15 00 
@15 50; Southern Coke No1, Softeners, $15 50 
@16 00; Southern Coke No. 2, Softeners, $15 00 
G5 50; Ohio Silveries No. 1, $18 25@18 75; 
Ohio Silveries No. 2, $17 25@ 1775; Ohio 
Strong Softeners No. 1, $19 00@19 50 ; Ohio 
Strong Softeners No. 2, $18 25@1875; Lake 
Superior Charcoal Nos. I to 6, $20 50@21 00; 
Tennessee Charcoal No. 1, $19 50@20 00; 
Tennessee Charcoal No. 2, $19 00@19 50; 
Southern Standard Car Wheel, $24 00@25 00; 
Tennessee Standard Car Wheel, $20 00@20 50 ; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 0o@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 00@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $14 50@14 75; Southern Coke 
No. 2 Foundry (new classification), $14 00@ 
1450; Southern Coke No. 3 Foundry (new 
classification), $13 50@14 00; Grey Forge, 
$13 00@13 50; White and Mottled, different 
grades, $1225@1250; Silver Grey, different 
grades, $13 co@14 co; Southern Charcoal No.1 
Foundry, $17 00@18 00; Southern Charcoal No. 
1 Mill, $15 75@16 75; Southern Car Wheel, 
Standard brands, $22 50@23 00; Southern Car 
Wheel, other brands, $18 50@21 00; Hanging 
Rock Coke No. 1 Foundry, $00 oo@oo 00 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $00 0.@ 
oo 00; Hanging Rock Cold Blast, $00 co@oo 00; 
Hanging Rock Warm Blast, $oo 00@00 oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLast FounDpRyY—Southern coke No. 1, 
$14 75@15 00; Southern coke No. 2, $14 00@14 50; 
Southern coke No. 3, $13 50@13 75 ; Mahoning 
Valley (Lake ore mixtures), $17 50@18 50; 
Southern charcoal, No. 1, $17 00@17 50; South- 
¢rn charcoal, No. 2, $16 50@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 00@17 50. FORGE—Neutral coke, 
$13 00@13 50; Cold short, $13 00@13 25; Mot- 
tled, $12 oo@12 50. CAR WHEEL AND MALLE- 
\BLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 00@19 00; 
Lake Superior, $22 50@23 00. 


Str. Louris (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@15 25 ; Southern Coke No. 3, 
$14 25@14 75; Southern Grey Forge, $13 75@ 
1425; Southern Charcoal No.1, $18 00@18 50; 
Southern Charcoal No. 2, $17 50@18 00 ; Missouri 
Charcoal No. 1, $18 00@18 50 ; Missouri Charcoal 
No. 2, $17 50@1800; Ohio Softeners, $18 0@ 

)50. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $22 00@23 00; Southern, $:9 00@ 
2300. CONNELLSVILLE CokE—Kast St. Louis, 
$5 65; St. Louis, $5 80. 

BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $18 50@00 00; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $17 50 
@ ); Niagara No. 1, $19 25@oo 00; Niagara 

©. 2, $18 25@00 00; Niagara No. 3, $17 25@o0 00; 
Ohio Softener No.1, $18 50@o0 00; Ohio Softener 
No. 2, $17 50@o00 00; Lake Superior Charcoal, 
$21 0oG@oo oo ; Tennessee Charcoal, $20 50@o0 00; 

thern Softener No. 1, $16 50@o00 00; South- 
ern Softener No. 2, $15 50@0000; Southern 
rong No. 1 Foundry, $17 75@00 00; Southern 
ng No. 2 Foundry, $16 59@oo 00; Alabama 
Car Wheel, $25 oo@o0o 00 ; Hanging Rock Char- 
Coal, $24 0o@o0 oo, 

DETROIT (reported by William F. Jarvis & 
Co Lake Superior Charcoal, all Numbers, 
$2 21 25; Lake Superior (coke) Bessemer, 
{ 420 00 ; Katahdin (Maine charcoal), $24 co 


G25 00; Lake vy rity! Coke, Foundry, all 
Ore, $19 25@19 75 ; Lake Superior Coke, Found- 
ry Cinder Mixed, $18 oo@19 00; Standard Ohio 
Black Band, $1875@19 25; Southern No. I, 
$ $1725; Southern Gray Forge, $14 75@ 
Is Jackson County (Ohio) Silvery, $18 50@ 
19 Old Car Wheel, = 00@00 oo. 

_'TTSBURGH (reported by A. H. Childs) : 
Ne Foundry, $17 00@17 50; No. 2 Foundry, 
$16 00@16 so; Grey Forge, $15 00@15 50; White 


and Mottled, $14 25Q14 50; Warm Biast Char- 
Coal, $19 00@22 00; Cold Blast Charcoal $23 00 
G25 co ; Bessemer, $18 50@19 00. 





CINCINNATI (reported by Rogers, Brown & 
Co.): Founpry Irnons—Southern Coke, No. 1 
foundry, $15 00@15 50; Hanging Rock Coke, 
No. 1 foundry, $1750@1850; Jackson Co. 
Stone Coal, No.1 foun » $17 00@17 50; Ten- 
nessee Charcoal, No.1 foundry, $18 o0@18 50; 
Hanging Rock Charcoal, No. 1 foundry, $21 00 
@22 00. MILL IRoNS—Standard Southern Coke, 
grey forge, $13 25@13 75; Standard Southern 
Coke, mottled, $12 75@13 25; Cold Short South- 
ern Coke, grey forge, $1200@1350; Strong 
Ohio Neutral Coke, grey forge, ‘a 50@16 oo. 
CaR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$22 00@23 00. 


MERCHANT IRON AND STEEL. 





Flat Bar. 
EOE G6 TF FE C0: FT vvciccinns csctencancarescneseceess 1 85 
4% to 6 by % to1 inch...... I 95 
1% to 6 by 1% to 2 inch....... 2 25 
1% & 1H% by K% to H% inch..............cceeeee «I 95 
I &1% by % to X inch....... <n OS 
%, Hand % by H% to % imch...... eee eees 2 25 


Round and Square. 














Half Oval and Half Round. 

















OR iosicvnccinconcc dn nccesstcnccssscenendacstseseece cos 
%tor¥ inch... 
¥% to MURR cc ccacchesscaues 
i ce acdanscaishaceceVanuscasiaunces sancumiascae 
lccnabicantsabastibastactacaarssees 

Heavy Band. 
1% to 6 by ¥ and 5-16 inch................. sas OS 
1 to1% by &% and 5-16 inch.. 215 
% to % by \& and 5-16 inch.. +02 35 
% to % by & and 5-16 inch.............. eee eeee 2 85 

Hoops. 

BIE BO Br, BO SO Wi secassnenserseenesccsacnnocscean 2 65 
1¥% to 2, Nos. 16 to 18... oe coe 75 
Tae Ole ee Pe BB accteccaicas 2 85 
BN SE EE ee aOR 295 
1% to 2, No. 21... nae +003 05 
Se te Oi, Ui, ass ncccndedecuemubsnabéatoseonasonensas canteee 3.15 
EGqRG, T GME ER, TIGM. TS CO TEs ccccsesccocessccccccsse 2 85 


15-16, 1 and 1%, Nos. 16 to 18.......... 
15-16, 1 and 1%, Nos. 19 and 20. 


15-16, 1 and 1%, No. 21........ 3 15 
15-16, 1 and 1%, No. 22.. +03 25 
Be NN Oe Ge BO acca cassasech aeccnaniasndahuncsouisionssen 3 05 
gOS SES EE eR SR RE 3 15 
BE EE ak, os csc cnc encoun sounscenena a 25 
By FEO. Bleorccsceccceces erersccecccescccceccos 3 35 
Sua MUNIN ID cusdoa cuca ain vacengbbhenseheousseibembseaceasenn 3 45 
etn I OD EE ncccnessensnsannenobennsannses oc 25 
13-16, Nos. 16 to 18........ +03 35 
13-16, Nos. 19 and 20....... 3 45 
13°16, NO. BI..ccccscsseceese con 55 
SOTO, BIOs BBssceccccccese +03 65 
A Nos. 13 to I5... 3 35 


%, Nos. 16 to 18..... 






4, Nos. 19 and 20.. 3 65 
Mey, SMUD, Mic bssdanpactincscvecsecnn 3 75 
A eo aoc ce eebaehbemensanee nan eaeaanell 3 85 
ee, I BO TID Bi conciconcnnccnescanenscepncenansecassel 3 55 
ian, I, UE A ica cnn ceaneceescscneuibncmnesneedill 375 
Siri, I BO INES BO ices cscanctieneccecsiess 3 85 
TI*16, NO. BI.0000.00000-ccesccccvecccsoscocccccsccccscscocceces 395 
DE as Mccceccases inne uakevonacensehesnnncss eaenpeitt 405 
I Is BED EE svacccnnvacnncdasense «ccccananccenscanacns 3 85 
NET SE SERRE SES eee eee ROR De NE = 4 05 
%, Nos. 19 and 20..... hasbasidnndenebakbaneastunniaiad 415 
FO, NO. Bl rccccorcccsees epepsoeconenenses von 25 
Bh, INO. BB. ccccccccccese snaudinaduanboasuasnnaeinubuamiaa 4 35 
ea aca cen snenbebaeeie 455 
Light Band. 

1% to 6 Dy V% tO 3-16 iM... .ceceeesereeeeeeeeeeeeeeeeees 2 25 
1% to 6 by Nos. 11 and 12... eS 

1 to 1% by % to 3-16 in....... soil 

1 to 1% by Nos. 11 and 12...... sii coed S 
% and 13-16 by % to3-16 in...... seal 

% and: 3-16 by Nos. 11 and 12.. mS 


% and 11-16 by % to 3-16 im............ 0 
\% and 11-16 by Nos. 11 and 12.........066 
¥% and 9-16 by % tO 3-16 IM, ..eseceeeeeeeeeee 

16 by Nos. 11 and 12... 


and eases 
Dy 96 tO 3-16 Anr......ccccrrcccesscccceccesseeseresecoeees 
by Nos. 11 and 12........0000+ oe : 








Wagon Sox Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 2 85 
% inch, sg . = 13 and I4...... 3 05 
¥% inch, a = II and 12...... 3 15 
¥% inch, ¥ = = 13 and 1I4...... 3 35 


. Sheet lron. 

















; 2 65 
° 2 80 
. s+0+3 00 
> oooel, 2D 
4 3 35 
. 3 45 
NO, 28......cscceeseeseee cecbvidbacsnesnvawquareconsenersetousesil 3 55 
Iron Boiler Plates. 
Tank, Y& inch and heavie.........cccccceeeeee ae 
o. I, ae  demeeea evcsecee oon OS 
CHNo.1 We seseehoupaseseseineseboeees 3 30 
CH Flange, “ - Soseosctsvenouisonssetecene 4 05 
Extra Flange, ” OEE IS, 455 
Solid Fire Box - eecccccescocccccsoecsccsoes 5 30 


Steel Boiler Plates—1-4 in. and Heavier. 














Above ag ag plates 90 inches wide. 





GO GO:GG- IMR. WIE, .cccccessvecescccssoecesseses cc Ib extra 
G6 tO 100 In. WIAE.......cccccccccccsccccccceces I n 
100 to 104 in. wide.... ws 1c * 
SE GS EG 1M, WUC iss ccrscacessseesccceconvesseseecse special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 


oP ee  , Seer 09 
g16to%¥%in “ 













7-16 to % and 2% to 31 10% 
BE C0 4 IML .orecccccccccvseese aa 
to 11-16 and 4%..... . socigeatuderescessiioneeel 10% 
eS See eee wedupisdceabd 11% 
¥% to 9-32 and 6% to 7 in....... ssuvae neues 12 
PEN Uiics sesdosavasdsccovdseusstes cuuehtuvesebeesseeeianspunessenle 14 
Flats. 
cts. Is 
2 to 9-16 wide by 2 to % thick................ccccceeeees! ° 
Bessemer and O. H. Steel. 
PEA CHINOTY..cccoveccoseccesnccecosocesocces base price, 3 00 
TENINNN cc talocesacepacemanensten sadineoain nae 3 00 
RIT vcnccccnccsacoccscocsyes cecednssosceess va 3 50 
Sleigh Shoe ” 3 00 
i Sa sassnoonesss sa 3 25 
Cutter Shoes, tapered and burr. ie 3 25 
English Tool Steel. 
JOBSOP’S....cccccrccccccccccccscccsceccesees coccecsececcscesescess 16c 
Hobson’s ‘‘ Best ”’ oxen 
- PEG sinccshnsineicasbatensuneerecconnine 6c 
Burden Boiler Rivets. 
, %, 11-16and ¥% inches diameter.............. 





ridge %, %, 11-16 and ¥ inch diam.... 
SCRAP IRON AND OLD METAL. 











NET Tons 
No. 1 R. R. wrought scrap. .--$18 00 
No. 1 wreugat SCTE... ccccreee «we 16 50 
No. 1 Machine cast scrap..... w- 13 00 
Tron Qx10G.......ccccccccccsssccccecceees sal «» 22 00 
BE TINT ccc coesccevcocsescesnnces eouenes . 13 50 
Wrought turning (free from cast)... . 12 00 
RT - 9 00 
Uncut wrought iron boilers... . 13 00 
Steel boiler plates...........c000+++ 17 00 
mE INIT <c saciavacasssxsnecéuaonecoonassseaunés 9 co 
Pipes and flues (Clean).........cccccccoccccccesseee 12 00 
PIII 7 sce ietanacaucsinunnauausssndsastocsiaieinbenes 12 00 | 
TROOD BIN DORE BO csecce sence cessosscccecsecesocosee 9 00 
Sheet iron............. 10 00 
Wrought drillings II 00 
II RN oo ci cca un cnnatenansenapsgesnaianl 10 00 
Gross Tons 
scons ssanssahonoséneacedesusstcncouses 22 50 
Re UE Fi saves cskncscocconceosonestonenacsessceses 19 5? 
Old car wheels................s000008 ieapesunasanea 18 50 
A Rarer re YD 10 
No. 1 H. red Brass.............0++ eee II 
Heavy yellow brass... a 8% 
Light yellow brass............ 6 
3% 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NORWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BAR IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BEAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 





PITTSBURGH & WHEELING COAL CO., | 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Buliding, 


CLEVELAND, OHIO. | 


Lake Shipping Point, Lorain O. 
Tas. Patrerson, Gales Agent 


DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rrom = @Ores. 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rromn Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE .- .- 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 





























Cleveland, ~ Ohio. 
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Hoisting Engines 


OF ALL SIZES. 






Address, 


JOHN F. BYERS, 
RAVENNA, 0. 





BUILDERS 


Brat 


mo 88 W000 WORKING 
| » MACHINERY. 





| -- WRITE 
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Tuam Iron Trapp Revirw. 














Anvils. 
I innkh is sercecianiiciaaeninnettiene 
Bellows. 

' | ne 
Blacksmiths Bullock’s.... 
OED vecce. covsnsncnantses wesesente coved dis 4 
a ee esoos is 4 

“Belting. 
Boston Belting Co’ 7 ee. . dis 7o@70& 5 
tra.. 8 
nis " _ ai 


Hoyt’s Short Lap 


Shultz Raw Hide - awed ae — 
and Light Double... 
Standard, oak tanned.. 





MACHINERY SUPPLY MARKET. 


Fee eeeeeenneeeeneeetareescerecseseeees 


Cleveland Rubber Co. extra standard .dis fonts 
Shultz Raw Hide Leather Belting, anes, 


see eeereneeeenesereseses 


Alexander Brothers’ pure oak a 
Blowers and Exhausters. 
B., Fh, BEATER VRMS Becccccccccvs cccccccesccccscsecsoveed 


Boston Blower Co..,.........++. 
| | | ens 


seeneeeeeceeeeeeeseeeceoeeroes 


SPIED. <cavsccnsessescorns 


see CORO Renee eee eeenes seneseeneeees 


Pererrrrrrrtir iit tire 





See eeereeceseceeeeees serene cecees ees 


Cushman’ 8 4 Jaw Independent..............0+ 


Sweetland 
Skinner 


“3 Ind 
Almond Dril 
Morse = 
Skinner “ 


seeeeeeese 


ependen 
83 Little Giant Drill 
Horton’ 8 Universal 
Inde 
National Com ination 


Combination.................. semnsnced 
Geared 


eee eeereeseccccessecesoses 







Cutters and Seen. 


Cleveland............... 
Pratt & Whitney 
Standard............... 


Ae eeeee eeneeneeeeesesereeees 





see eeeeeccceeeceseresecescecees! 


Brown & Sharpe, Milling Cutters........... 


Gear Cutters. 
Crowbars. 


IE I icasccsciencnccnesrerenteveentstcesenssicnsctenga 
Iron, steel points 


See eeerereceseeeseeseeseseeeeeeses 


Drill and Drill Stocks. 


Twist drills 
Morse Taper and Straight shank sae 
I 


Morse Tap 
than 1 


Drill Ruts 


Standard... dis 55@ 55&5 
Cleveland... dis 55@55%5 
Emery. 

No. 4 t9 No. 54 to ae . F. 
150. gr. F. 

Kegs, # D............ 5 ¢ awe 
% kegs ¥D 5%Cc auc 
% kegs ¥ b 5}4c 3 
1ocans,ioincase 6 c 644c 5 
10 cans, lessthan 

Ds canmiabe suneeannesnes Io c 7%C 

Emery Cloth and Paper. 

Barder, Adamson & CO.........5....c00eeee0+ dis 45@50 
Ti, Fh. ARGC occccccncveccceseccccccsccccccosecsesed dis 40@45 
Emery Wheels. 

Detsolt .0..ccccccccccccesscoccrccceccsscsssccocossooces dis 55@60 
III << scatcsaecuten sadupmnpeatansonsnnantetenl dis 55@60 

IIIIL co asniscecssnaucovetsukequonceonecssenneconencned dis 
IIE voc ccsatnorssoasbonesesevesseussispinencosasanchiacl 
I ona skcancasas  peapaaannenanséanneesaxd dis 10&33% 
NII sos cs ncenecsscnnasssenqescisccconasabenenesl dis 
MINT cote cas ceaaunhavness oub stsehanseuaniabaanial dis 65070 
ORES ARSENE NOSE T OE ELM AIE Ss. is 60 
VRICRMICE.. ccccccccesccccccoccccccovcsccoscccceconces dis 10&10 
Files. 
Nicholson aeannenennesl dis 60& 10@60& 10& 10 
> PER di 


Kearney & Foot.. 
Black Diamond 


Disston’s.. 
Western... 


PATENTED 


se eeeeeereers! 









dis 60& 10@60& 10& 10 
dis 60& 10@60&10& 10 
dis 60& 10@60&10& 10 





April 23, '89. 


Hammers, 


iM, Wh cscossacesensiors 

Atha new liet, Jan. 15, 1887. 

Heavy hamuiers and aekaan under 5 bs. 1 
over 5 Ds 14c, new list. 


SO eeee een ceeeeeeereeseeeeeesesserees 












i 


088 50 


sececesenteeeeeres 


jnenecessecccooces| 


dis so&10 


dis s0&10 
t shank Larger — 











Jack Screws, 
Mlinois Bolt Co. list...............006 perevecoonnend dis 70 
Nuts and Washers. 

Size of bolt inches — 
Sq uy 


Bias ccomerviessens ; 3K 
Hexagon ..........000++ 15% 11% ~ es 5 
pe 9 ae 

In lots less than we Ge 5] Sp ada § I 


boxes add ic to list. 


— (wire.) 
List july a EN avinwnuntuninniessanecteouencn’ dis 70 &1o 
Standard Fae "rials, ¥ ay An card rate 
{gs Less esa car lot S 
Ollers. 
LS | >) Sees dis 60 





Brass and Copper 3 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
NO. 3, $4.40 B doz dis 


seeeeeeeeeeoeseecosoes 




















Boston mong me hie dis 4 
American Pa ing ‘Hemp peebene enneneceses $B Dr 
Russia Packing “ ....... evccceevscesses sos : ] + 
Italian Packing oY miaeunoee cooeee DI ZQ@14 
Plumbago Piston... 
Morrison’s “..... 
Square Flax “ ...... 
Sheet Rubber * as 
ETE 

Picks. 
Railroads, » 6 Ds... 

o7 De... 

Pulleys 
Iron Pulleys, Walker L18t.........0...cccccscees dis 45 
pO SES dis 55 
Split Wood Pulleys dis §5 

Rivets. 


Iron, Thousand, list November 17, 
Iron, Ordinary, Cooper’s Block endl Gareinae ass 
TEBE INO WSMNDOT TF oc cccccescoccscccecocssocsscsccesens 





























Copper. dis So@s0kio 
Rope. 
Manilla, % inch and OVeT.............ssss000 3 | 
Sisal, % inch and OVE ..........cccccescssseeees Biz 
Sand Paper. 

B.A. & Co oo 18456. 

Be Bia I Dina stnvnciccisionasouics cssins emiee dis40@45 

New England Flint.... cvceneewsererseseeeee dS & 50 

Barton’s Garnet is 20 

Saws. 

Disston’s Circular dis 45 
RE dis 20 
be Scroll Net 

Hack Saw Stubs............ dis 20 

she MTOTER occ cccccccscccsce A wabtensieiae ccuaesial dis 20 
" et RE dis 20 

Saw Swages Disston’s..........ccrcccccesseserees = 

Atkine’ Cictlar SAWS.......ccccccccccccccee ces ccosed 
5 Mill, Mulay oe Drag Saws..dis po 
vs W0d SAWS....cc0. cecsesnes oe seceeeehl8 40810 
= Silver Steel Diamond 

Cross-cut Saws.............. dis 7oc per ft 
oe Dexter Cross-cuts............ dis 50c ‘“ 

a ere dis - 

“ Tuttle Tooth Cross-cuts.dis 2a5c ‘“‘ 

**  One-man Cross-cuts......... dis32c “ 
No.1 Handles sd Secnene soncedsoscestecses ais od per pair 
No. 6 is 16c 
Excelsior Saw Tools pthnnaannsenadssees aaeeel $6 per dos 
Perfection  *  —acecorcsececcooree oscoes sid 
Detroit Saw Works, CET OMIBE secccssecosccenced dis 50 

Bnicsisscatucssacnncaaerd dis 25 

" “ a |. Pee eaeS dis 45 

Screws. 
Wood Screws—List Jan 27, 1889 
et tn ED. cos csaicuvaceanctnassanbieuenbatione dis 50 





Flat head brass... 
Round head bras 











Square Ca 

Hexagon oced 

Li iy. eee ie: dis 70 

Machine, flat head, iron..............cecssseseeees dis 65 

Machine, round head, irom..................s0e+ dis 60 
Bench and hand— 

Ol TS a re dis 75@7: 
Coach, patent gimlet point......... pacanseneenned c= 
Shovels and Spades. 

Ames’ list November 1, 1885............ evoccecss dis 20 
TOMATO, ccscscssannsansssnsscssssnees cusosnctestveseessian dis 5.25 
Hussey & Binns, railroad....... EI. dis 8.00 
Taps. 
Cards, Hand and Nut to 2 ceased dis 50 
Carpenters’ y SORE anescenaes dis 50 
Morse + g — ee dis 
Pratt & Whitney * new list dis Io 
Machine Screw TapB........cccccccrcccseceseecees dis 55 
eS Ee ee 
BUR TROLS TAG vo nneccocosccesccvoncescccescescsonosoeed dis 25 
EO TONE TG scesnscccrecenccsecescccoscecsressssossed dis 50 
Pulley Taps.........00. seccccce dis 40 
Twine. BC. B. 

No. 12, Flax Twine, ¥% and %&b Balls... .21c@: 
No. 18 y% ong ie “aBe@abe 
No . 36 “ce “ d «“ i @27 

2- Ply Hemp, sa & ad » Balls (Spring Twine) 111 
S-Ply *° = TD Ball... .....ccee coscccccercoee 2@12%c 
3-Ply ‘“ % bi Batis ene evecseseooes mK "n@ke 





Cotton Wrapping, 5 Balis ON) RRR. 15@16c 


THE ABBOTT 


CHECK PERFORATOR 


For perforating the original amount 
in Checks. Should be used in the 
office of every person, company 
or corporation who have a 
bank account. 








Investigate ond learn the risk you assume 
by not using it. 


PRICE, - $30.00. 


ABBOTT MACHINE CO., 


47 and 49 South Canal St., 


CHICACO, ILL. 
Pittsburgh Office: 


” 
oo “gases 631 Wood St. 
*e%es% Seeee All kinds of perforating 
ee* o,° stamps made to order. 




































Tinned market Nos. 0 to 18.........0008 cesses dis 67% 
< — pees : pepe dis 50 
nn room Wire............. .. dis 708&5@70& 10 
Annealed Fence, Nos. 8 and 9. pecoecesee 06 severe iB 75 
Annealed Gra rope, NOB. 10 tO 14.......eeseeereees dis 75 
Stub’s Steel Wire regular........... -$6.00@D dis 30 
Wrenches. 
Coe’s genuine, cash in ten days............. dis 50 
Ce EE ovcnccccescevencecsiees sicennead dis 70&10 
Agricultural... dis 75&10 
BEOCRARICH) os sccvcrcvseesceesccocesceccccceed dis 55&10,& 3 
New List, Jan. 18, 1884 | Bemis & Cali’s Combination ........... ec ecceed dis 35 
Brass And COPPET............sssceessesereeeeeenes dis Donohue’s Engineers..............+. --dis 208&10 
Bright and annealed, Nos. 0@18...dis 7o&1 Lamson & Sessions Engineer.............0.+ dis 60 
Nos. 19@26..dis 75@7: ane & Spencer’s Drop —- dis 10 
= nis Nos. 27@36..dis 75&10& : William’s dis 10 
Goaperet Nos. o to 18, market list..dis 70& 5 | Alligator ” wa ee dis 40 
vanized Nos.oto18 “ we eeusouseet dis 65s 











Improved Screw Cutting 
FOOT AND POWER v LATHES 
i — PATHE SEBASTIAN-MAY co.,[¥ mi a 


164 West Second St., CINCINNATI. 0. 





Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF; 


Mining Machinery, 


Improved Band Friction 
Hoisting ‘Machinery, Geared 
or Direct Acting, for round or 
Gat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 
CORNISH PLUNGER ANDO 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 





@@ Send for Catalogue D. 





THE THOS.D.WEST FOUNDRY.co 


CLEVCLAND.O. 


IRON.CASTINGS. 


DAILY MELTING CAP [2 7S FT aM 
TR CAETTIZS FOR ECU MACS ‘ ilui. NIN 


SMOOTH CLEAN CA=TiN— 
DUPLICATE WURK A SPECIAL) 


Improved Wood-Working Machinery, 
A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 








ing, Mortising, Boring, Shap- 
ing, Carving, Etc. 


Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


- LANSING IMPROVED TRUCE. - 











Made by Lansing Wheelbarrow Co., Lansing, Mich. 
a@ Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks. 
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7% < 
b 50 
= OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
+ OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 
| 50 
kro 
k10 
x 3 
S35 
- & * 
; 
~ 5S MAIN STREET, SPRINCFIELD, M 
+ 40 FORGING, WELDING, BRAZING, MELTING, ANNEALING. ‘HARDENING, TEMPERING. 
THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. S. 
a W.S. COLLINS, 171 Broanway (suits 24), NEW YorK. CHILION JONES, Gananoque, Ontario. 
Represented by ; WM. PICKETT, SON & CO., 170 Lake 81. Cnicaao, It. G. M. SMITH, Los Anaetes, Cat. 
C. S. BARROWS, 6 Wave Bioa., CLevecanp, O. Also for Michigan and Indiana. 
®S7SEND FOR CATALOCUES. 6« 
& 
International Gas & Fuel Company 
< Of CHICAGO, ILL. 
) SOLE OWNERS OF 
a ' 
Wright's Patent Injector Burners for Hydro-Carbon Fuel and Light. 
Secured by Patents in United States and all Principal Foreign Countries. 
‘ ;, Office: 225 DEARBORN ST. Rooms 531-2. 
tlon 
ne WE EQUIP ALL CLASSES OF MANUFACTORIES TO USE 
or 
7 Oiin, FU ide. 
Furnaces, Reverberatory, Reheating, Puddling, etc., Forges, Welding and Gen 
— eral work, Breweries, Malt Dryers, Sand Dryers, Salt Dryers, Lumber 
Dryers, Ore Dryers, Lime Kilns, Brick Kilns, Malleable 
ANO Iron Works, Annealing Furnaces. 
4 
: OUR METHOD SECURES A SAVING in fuel bills, labor bills, repair bills and increases 
Ss. the capacity of the plant. Our Burners produce a genuiue Gas Flame always 
FREE FROM SMOKE, CARBON OR ODOR, 
<a H AR DW ARE a AR KET. Cutlery. settee bear stan, genuine bronze... Ais $7] Screw Dr vers. 
Tabl t | Barn door locks............ ’ 
Sew rie Excelaior Pocket..... net Bishop’s Buckeye Sash Locks......8 gross $4.80 —.. he Bo for snielle icroroces is 65&10 
Augers and Bits. Fibre Ware—Standard. Plumbs and Levels. Stanley R. & L. Co.’s Black ‘Handies. dis 60&10 
Common AUETS ANA DItS.......ccceseeeee Qt Nos.1 5. : Standard list ss canaeen secoouells 7o&10@7o&10&10 | Sets interchangeables............... ® dos $18 dis as 
Stell’S.....0.0000 Rene Sr Pe eae Pocket levels. ....-ccccccccccces 8 70& 10@70& 10& 10 ares 
Cook’s Douglass Mfg. Co.. a Rae ay aed co a ee " = *“ » nate Davis’ inclinometers................+ sseeeeesGis 1O&I0 oY ~— 
ie ae Clark's “mall, $8; nee OI ieiciinscintioirscatesaies | Bp tomibene Pumps. Nickel plated... cscsassoon head 758& 10@80 
9 rina dis 35@35&5 RNID siiass onccsetepnavantsongnscessesors 600 650 ...... Cistern, best makerS................0:0-- dis s0&:10@oo Disston’s try square and T beve dis 45&10 
Hollow Augers. Iv de HOTSE oeseseseseseesersseerensensere sense seeees DPD covers Pitcher spout,best makers dis 60& 10@60&1 Winterbottom’s try and miter........... Ais 30&10 
gers, Ives’. is 25&10 ci oscinnons cnssaeencennbaionne Te ee ae Pitcher spout,cheaper goods dis 708&5@70& 10&5 
Hollow Augers, Bonney’s Adjust. ¥ nr Chamber ) 5 and xe j Ooretone Tacks, Brads, Etc. 
Hollow Augers, Stearns’ Adjust. .) a -. srecceoerccoocoes 6 5° 7 50 8 5° Bishop's L. ¥ ‘aie - New List, January 2, 1888. 
COZ. $48.......ceserrecesrrserscsrseccceresssrseeees dis 20&10 | a 7s 8 © 00 American iron carpet tacks all Siete 
let bit Jars, slop, 5 an 5X 14 Qt... 8 00 9 00 1 Bishop’s O z erecce ccoccccacooocecscccoosesoocess B doz $5 25 
Gimlet bits, common.........-per groes $3 7503.25 | Basins, wash— Bishop’s Pioncer........... dis 70&s 
: — ys aC Bavesssove s& Ss I i insnsesssirepninnaincteii 200 225 wn Bishop’s American Steel carpet tacks all age weseed dis : 8 70&5 
P AUZETS.....ccccceerreee cooeedis 15&10@I5& 1085 Be cvisciicineashalgeiiieanicnins 225 275 3 25 swans 5 fe t tacks, a nds. a 70&5 
Ame ee “273 375 375 | cast steel eekes eee Ceasers acne” ae 
Makers’ and Special Brands— Bowls, fruit... ae. Sagan te Malleable Tinned Swedes iron tacks... dis 70&5 
First Quality.........cccccossssssorssecesceseess B doz $8 00 | Servers, 12 itt..s-ssccsccsecsresee seem eae) oe Tinned Swedes iron Uphoisterers’ 
a ‘lished soe eeceeececoeoooroooceccococscosoes si qos $7 00 Baskets, waste paper, 13 ie a OO ccccce DN ecinscexsscvennccnuscncedennevevscncesseancsmnes 
ULL POLISDE.......000eeereee seen eeeereereeers ® doz $9 00 Spittons, ‘ ‘ Daisy,” "pressed J. R. Torrey Razor Co American wes Cut tacks............c00e dis 674&5 
Bolts. 8 inch.. ike a 450 500 | Wostenholme & Butcher............. $10@£...dis 10 | Copper tack: seeeesseeeGd® 50 
: a ee. a 10 and 11% “inch a 6 50 7 50 | Rifle rAZOF......cssrcererseerserseeserserees dis $9 50 net Copper finishing ‘and trunk naiis...... aie 50800 
ast iron barrel bolts.............+s0s00 seiesena 8 70 : 3 i r box nails....... padteasuhtbencnsasenesiiend = 
cot iron er bolts, etc dis 70 PR). goal 5 Ces ae ; : Rat Killers. Finishing MAILS... .cerereersesercccerercesses soe sreees 
Coat Soom ears Dee monnsse oonesees eanenesad b> Gimlets. EIT Os ccscosnsnacennpaacetnaaasssnmecsas ® gross $15 00 Gimp, and lace t ond miners’ tacks. ‘is oseees 
E Wrought iron barrel Bolta.rnunnsse at ge ann dis sodtrofts ieahen. ree ee ee ined. dia 6obero 
Wrought iron square bolts iO FO | Reeeee Seite SM Pal yernssncosoceccnnsescosersesscnnees Hatch, Counter, No. 171............00000 ® doz $2100 | Trunk and clout mails.................cseees dis 66% 
Wrought shutter bolts......... EE. Gis 60810 | “BOO? +... seesererseerenees ® gross $12, dis 252585 Hatch, Tea, No. -_ EN. 8 doz $6 75@7 oo | Tinned trunk&clout nails...............0+ dis 66&10 
Costas anal a oe rc aa Hangers. Chatition’s' 8 Grocers... —— ~t 50 Roshet agile eacoosscooesseccessesse ae 1 
arr mmon, new ae 12 1d patterns........... ‘am SUA TIILTIM « cancaseconcanenesuaonee 8 30 10 EE RS 8 10 
Tire, COMMON, NEW Li8t..........e.reecrsneeeeeeees 8 70 Boge door, of —-~-4 oo roe Scale Beams, List of January Common and patent brads........ wis 66810 
Carriage and tire, Philadeiphia pat- (ne til ai i SONGS di RO. Wiliiis<sacsccacetaconenceasaxcacand dis so&10@so&10&4 | Tinned capped trunk nails.................0000 dis 60 
WET Tl ..00.secsnsscsonoronsevenesssesonesstesestetesnsed dis 75&10 | Scranton................. tk d 
- Steve Same seeneencensvooesesesenecsooeccons ‘ais 608s Terry's Paicat SUE a el “ai — 
© FT RMI ERIE EB ccc wwerceccecesccreneeeeseesceeeseeesseeeeses erry’ s a en eee 5 n. 29 12; 4 n. ° m, ~ 5 9 
Machine wis remoghs | Ferczenesent Say fs is Sm B. BARRETT’S SONS & CO., 
EMGS....ccccoccccccscccces cecceveccccccocccocsccel® FEREIOREED Richord’ ge dis peo Nn oe hen omeuammak tak ties 
¥ Buckets, Elevator. “— — P ° 
‘i ilies No. 10 Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
scetapasesapanaanesanananiicd ae : Ausable, #2... 23 b a Z & sn ssSei0@258 10810 
‘is ~ GIS. ie Putnam, ¥D.. 18 19 20 21 85a eer aie t FOR 
roug Tass. ee 8 10 BBOK..cccccccccccccres seressesccecess 8 25&10@25&1 > tw 
' bee ores, loose joint eeeeeecerresceceseseee Ae 33% Horse Shoes. . Coal, Mining and Quarry 
as ron— 
. Fast joint, narrow..... dis 10&5@6ok&s | Burden, at factOry.......cv..-r.rsereeseeeees ® keg $4 00 / CARS. 
: Fast joint, broad........ di SSariobsOeosie a Co., Perkins’ Imp. et. sacien a 
~oOse 10 nt nee Rae ocd FO | _ SRROUE F ccccccccercocccsscccccccosessoosooosooooooes 3 
j Loose joint, EN oc onccarans causes ctecatgaettanteeracen dis 5 Mule Shoes, at factory............ essere Keg $5 00 CAR BOX 
y oose joint, jap. with acorns. -~ 70 Knobs. Patented Dec. 6, 1887. 
r OOSE PiN, ACOTNS.......00....0000 dis 70 | Carriage, anal oss Soc dis 60&10 
y , ‘i Loose pin, japanned acorn...........see0 dis 70 on se, Jagas ¥ er dis 70& 1085 
5 Loose pin, acorns, jap. plated tips............. dis 70 | Hematite door dis 40&10@ 
oo : Wrought steel— Door mineral......... di 
j Wrought, fast joint, marrow.......csccsceeees dis 70 | Door Por. japanned 
i - 2 Wrought, fast joint, broad........seeeeeerees dis 70 | poor Por. nickle. 
- Wrought, loose joint, broad............c..s0---: dis 70 | Door Por. plated........ 
Table Butts, back flaps, Wi sisebsnnsssainsaacend dis 70 Be its, Ete 
Regular inside Dlind.....+.....:scscssssssssoseses dis 70 Locks, Bolts, ° 
Light ‘neue Neato cats chaetenasanceabhanannapeal dis 70 | P. & F. Corbear, Locks and Bronze Goods. 
Loose pe enonenccecnneesecccsosssvosecocsoscocooesonesoosees dis 70 | Door locks, knobs and latches................. dis 60 
BE SE EAE ITE Te dis 70 | Escutcheons and keys dis 60 
4 Padlocks and padlock keyS.............+00++ dis 66% 
" Ohains. Bell pulls, mineral, porcelain and jet... ..dis 60 
Z Trace, 634-10-2........ ® pair 1.0 Bell pu‘ls, genuine bronze................di8 60&10 | A@rSend for Descriptive Circular and Price List. WOOSTER, OHIO. 
Trace, 634-10-3........ 4 os 4 92 so&1o@s0&r0&s | Lever bell pulls, enuine bronze........ dis 60&10 
TACE, 710-2... 000000 Butts’, genuine DrOnze......csecerreeeees 
German Haller Chain, List ju uae, Wty. .dis 50&10 Butts’ bronze pe oacencces - & ae Hulet, Holmes & Co. 
‘erman Coil, list of June, 1887..dis so&x Store door locks and latches ee | 
Galvanized Pump ch = , He Store door handles...............::sssesccseeees a MANUFACTURERS OF THE 
Tacks Chain, Iron.. soveeneeeresll TSS Shutter hinges& flaps, genuine bronze.dis Go&k10 d % Pe | hes B 
ac. ain, Brass.. eee decveceesenceeccessneces Shutter hinges, bronze plated............sss00« $ 70 * 
Flush bolts, genuine DE OMER. c000c cer ccesceccsoos dis 70 = Ec | k pse Fo | k n 4 ot es a rs, 
Chisels. Shutter knobs. genuine bronze.. we 
Socket Framing and Firmer... dis 75 | Shutter bars, seosine bronze.. dis The latest and best Clothes Bars on the market. Also manaiictarere ot 
Socket Framing and Firmer, ‘Buck Bros..dis 30 | Sash lifts, genuine DIONZE........seceeeeeee | Pick Handles from Second Growth Hickory. These Pick rs _? are 
ch. Socket a od and Framing, L. & Sash pulls and plates, genuine bronze made all sizes, ses for beauty of finish cannot be excelled. wstse a reu- 
I. Jo WEICR,.ccscsesssesiseseieoneses' 00 sso 303085 Push plates, genuine bronee........ = lar and price lis HULET, HOLMES es 
Tanged Firm 8 40&10 | Drawer pull, genuine bronze... Berxa, Ox10, 
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The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (f) once in three weeks. 








PAGE. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland........ Becoveecese © cocteesasenbieeces II 
Animal Pokes— 
A. W. Bishop, Berea, O............ eocenpeecenesosees 16 
Bath Tubs — 


*Michigan Bath Tub Co.. Homer, Mich.. 
eta aga ba Water Heating Co., Chica. 


WO, Tl... ccoescscasesosnsebocseth soc csessosesacsotocncecooss a 
Day Mfg. Co., Detsott, BEICH’ .ccccccvcctcsessccee 16 
Blowers— 
Buffalo Forge Co., Buffalo, N. Y..........++++ 22 


Boring Machines— 
*J. H. Osborne & Co., Union City, Ind..... — 


Bolts and Bolt Machinery— 


Upson Nut Co., Cleveland..............ccccccsseee 20 
Belt Holders— 
*wW. R. Santley & Co., Wellington, O........ 24 
Boilers and Boiler Attachments— 
. C. McNeil & Co., PE : nen 20 
nterprise Boiler Co., Youngstown, O...... 20 
Columbia Injector Co., oO as 16 


Penberthy Injector Co., Detroit, Mich...... 24 
Wm. B. Pollock & Co., Youngstown, an 
Alliance Steam Boiler Works, Alliance, O 20 


Bicycles— 

Romher Ge Tost, TOUGS, Qos cssccccccscatecesscicnie 13 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 19 
Chaplets— 


Forest City Machine Works, Cleveland... 17 


Check Perforators— 

Abbott Machine Co., Chicago, II1.............. 18 
Coal and Coke— 

i & Wheeling Coal Co., Cleve- 





TG...0.0.c00 secccceee cosee ej 
eaataas Work— 
Wi. EX. Mullims, Salem, O.ccccsceciscccccoscooccess I2 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O...........s000++ 22 
Harmar Foundry & Machine Co., Har- 
mar, O......+ qovccccccccocscccosvesccocosecsccocosecccsees 22 
Car Wheels— 
Bowler & Co., Cleveland.......... cesses « evsesee. 26 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. .......ssesseeees II 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O...........+00 0 19 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... ~ 
Die Makers. 

Avery Stamping Co., Cleveland........... a 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 24 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 16 

W. F. & John Barnes’ Co., Rockford, Ills.. 24 
Dry Kilns— 

*akron Heating & Ventilating Co., Ak- 

TOR, DocesccsccccseecrcoccccccccvccccoecSccccsccscesecoscceee 

Engineers and Contractors— 

E. H. Jones & Co., Cleveland............cseeesseee IT 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 13 
Explosives— 

Hercules Powder Co., Cleveland................. 22 
Electrical Manufactures— 


¢Cleveland Electrical Mfg. i  Cavelend 13 
Brush Electric Co., Clevelan + 16 
Klevator Buckets. 
Avery Stamping Co., Cleveland................. 16 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland................ccsesseee II 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
ore Too iaccteres’ossgvacteccceuccosencescecssonesecce 24 
F. & John Barnes’ Co., Rockford, II... 24 
Kngravers and Klectrotypers— 
Relepee, Electrotype & Engraving Co., 


UNIUIRINIT IL cocoons denenesnsosnpacsccasoonsacnendseessensce 21 
Union Electrotype Foundry, Cleveland.... 20 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 24 
KE. H. Jones & Co., C  heneccrmanmestatne II 


*Chandler & Taylor €o., Eaaregagolis, ae. — 
Cleveland & Hardwick, MT inns ons ons sacee 
Jas. Leffel & Co., Springfield, (Ee 
Wm Tod & Co., Youngstown, re) 
Skinner Engine Co., Brie, Pa...... 
Aetna Machine Co., ‘Warren, OE 

£ngines (Gas)— 

Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, I11...........scccssresesereseseees 23 
Van Duzen Gas Engine Co., Cincinnati, 
oO 








Engines (Hoisting)— 

John F. Byers, Ravenna, O.............cscccsseee 17 
Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 20 


*Curtis Regulator Co., Boston, Mass......... _ 

Standard Regulator Co., Buffalo, N. Y...... 23 
Ejectors— 

James Jenks, Detroit, Mich........ccccccrscscees 16 


Flue Cleaners— 


Crescent Manufacturing Co.,Cleveland 20 
tButman Furnace Co., Chicago, IIl........... 14 


Fibre-Ware— 
Standard Fibre-Ware Co., Mankato,Minn 11 
Files, Makers of— 


Reynolds Bros., Columbus, O............. ...... 2. 
A. & H. Gough, Cleveland.......................... 1¢ 
Forges— 


Buffalo vores ye OS A a 
Cleveland 


ty Forge & Iron Co., Cleveland ro 





For Sale— 


Foundries, Furnaces, Machinery, etc........ 20 
Foundries— 

Bowler & Co., Cleveland..............ccseees++ 16 & 20 

Curry & Co., Meadville, 5 a 20 


Thos. D. West. Foundry Co., Cleveland..... 19 
Feed Water Heaters— 
— *. Bierce Manufacturing Co., 





Ws GDiscsccgncestocsesseeasnnciietndvavetbbecceccsasee 24 

Laidia aw a Dunn Co., Cincinnati, O..... we 22 

Armstrong Bros., Sprin eld, Outta ee 

E. H. Jones & Co., K eve od PE. peocceesesce. ET 

Cox & Morrison, Wheeling, Wee UUiscscvecccee 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich 16 





Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... ... 
Galvanizers. 

Avery Stamping Co., Cleveland.........00....++ 16 
Gas Machines— 

o—— Heating & I, etna Co., Detroit, 


Gear Cutters— 
hs ~ want seen & Co.,Philadelphia, 


endenenalincoseccneqooucccscs ven sececosoeacouss: osecececeoese 16 

nme 

W. Bingham Hardware Co., Cleveland..20 & 22 

Bronson Supply Co., Cleveland.................. 22 
Hose— 

Fabric Fire Hose Co., New York............... 13 
Hot Air Furnaces— 

Beecheer Furnace Co., Cleveland............06 21 


Iron and Steel Roofing— 
Sykes Iron & Steel one Co., Niles, O... 23 


Ceeeetoe Iron Roofing Co , Cambridge, 
py seseass aatebinntoarchssseibeseseeistl iaeteseteccses 23 
garry’ , iron Roofing Co., nck eomnedoniens 33 

rd Iron Co., Bridg OS ft ee 


oe Manufacturin 7 co. ,Cleveland, = 

W. J. Burton & Co., Detro t, I cecccaaiecs 

Kanneber, Roofing Co., Canton, O.. 

Berger Mfg. Co., Canton, Ps siscus vudanaeesedanes 23 

Holton Iron Roofing Co., New Lisbon, O. P 

*Merchant & Co., Philadelphia B Gincssvscssces 
Iron (Malleabie)— 


Sweet & Clark Co., Marion, Ind....... eceuacuine 17 


Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 17 
Oglebay, Norton & Co., Cleveland 
J. H. Outhwaite & Co., Cleveland... one 
Condit-Fuller Co., Cleveland, a... woo 27 









Pickands, Mather & Co., Cleveland 7 & 20 

H. N. Hill & Co., Cleveland.. woe 17 

aay a iF 
Lathes— 

Sebastian, May & Co., Cincinnati, O.......... 18 

H.L. Shepard, Cincinnati, een 16 


Lifting Jacks— 

F. M. De Weese, Chillicothe, O............ce00. 21 
Manufacturing Sites— 

*Kensington Land Co ,Chattanooga,Tenn — 





Chas. G. Eddy, Norfolk, i ATR EID 13 
East Tennessee Land Co., Nea York........ 15 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
Akron, O 18 
*Copeland & Bacon, New York..............00 _ 


Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 24 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
SINE W102, sts doen sdutenadexsaeu@abenasstcacapausees 20 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............20 & 24 


Garvin Machine Co., New York............... oe aI 
Office Furniture— 

Th. PERE IAW OG .... ..:0::cciecsceanccscanacnscone 22 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 19 


International Gas & Fuel Co., Chicago,I11 19 
Patents— 


Osborne & Co., Cleveland..........cccccccssscesscess II 
*Thos. P. Simpson, Washington, D. C...... — 
Wm. M. Monroe, Cleveland...................008 II 


Plumbers and Steam Fitters— 
Ohio Heating, Houhing & May. ( Co., 





Cleveland 12 
Pumps (Steam)— 
E. H. Jones & Co., Cleveland..............+ ccovce II 
Laidlaw & Dunn Co., Cincinnati, O.......... 22 
yeeas Foundry & Machine Co., ‘Hamar, 
Sindee aces scgabh MMsEnataEas duteodepnenkedsnakexesoesces 22 
Rumsey & Co., Seneca Falls, N. Y............ 14 
Van Duzen & Tift, Cincinnati, O............... 21 
Pipe Coverings— 
A. Wyckoff & Son, Elmira, N. Y.............. 16 
Planers— 


Parkin & Bosworth, Cleveland.......... 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. II 
Paint— 

Iron Clad Paint Co., Cleveland, O se 

Nubian Iron Enamel Co., Chicago, I11....... 
Perforated Sheet Metal— 


Harrington & King Perforating Co., 
MED 111 cssinnsvessthnasanclasncannaedaeteavsnicksics 14 


Rolled Steel— 
Wilmot & Hobbs Mfg. Co., Bridgeport, 
Conn 














24 
Railroads— 
Time Tables, Etc 21 
Railway Supplies— 
tee Be Co... Claret AG. .cccccccccccsnscneccccssine 16 
Gavelond City Forge & Iron Co., Cleve- 
EcaeaseahanakeanetaadsavabedaatssioonsEheasabiasasaadbeda’ 23 
Rivets— 
Forest City Machine Works, Cleveland..... 17 
Roofing— 
*Merchant & Co., Philadelphia, Pa... om 
S. E. Barrett Mfg. Co., Chicago, I11.........00 10 


Steel Rails, Blooms and Billetse— 
Cleveland Rolling Mill Co., Cleveland....... 17 





Saws— 

Peter Gerlach & Co., Cleveland................. 11 
Second-Hand Machinery— 

D. K. Norton & Son., Cincinnati, O........... 20 


Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... _ 
Detroit Heating & Lighting Co., Detroit, 
SURRCN co cckici sib GbecvsnabireersedaahaceuBesiectlinescessee II 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn... ......0002cece8 23 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland.........00....++ 20 

F. A. Sackman, Cleveland, O..............cecs00 II 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 17 
Sheet Steel— 

Standard Iron Co., Bridgeport, O...... ecceccoee 23 
Steel Castings— 


= Steel Casting Co., Philadelphia, 
I 





sedemneae of Sheet Metal— 
Avery Stamping Co., Cleveland................ 16 
Tinning Steel, Etc. 





Avery Stamping Co., Cleveland..............0+ 16 
Twist Drillse— 

Cleveland Twist Drill Co., Cleveland......... 24 
Turnbuckles— 

—— City Forge & Iron Co., Cleve- 

Cental ieee & Slael Gon Seaall. tal 3 


Tackle Blocks— 


Fulton Iron & Engine Works, Detroit, 
TEs ivtn serena cuceasthacdeseucsuat@ealectdececssncses .se0as 24 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 11 
Wheelbarrows and Trucks— 


Grant BICMEl, AMISH, O...crsescceccesersssccscecs 17 
Lansing Wheelbarrow Co., Lansing,Mich 18 


Window Blinds— 





Hartman & Durstine, Wooster, O............. 16 
Wire Goods— 

*F. Powell & Co., Toledo, O........ pvehbeheinenash’ _ 
Wire Machinery— 


John Adt & Son, New Haven, Conn.......... 16 
Wood-Working Machinery— 











Wrens Ge Oe, Wns Ben WU vvesnncectsscosstecceses 18 

Indiana Machine Work, Ft. Wayne, Ind 

s igaaeiaa ends eatenin Cae einacensasuastepeessUieaehe keaton 17, 20 

Egan & Co., Cincinnati, O.....ccscccssessose. 14 

G. H. Scanlan & Co., Portland, WEB sv cskscosexe 20 
For Sale. 


NE OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 

capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Engineers’ Specialties. “se:icaisy 


of 75 per cent. over oil. Investigate their 
oene CRESCENT MFG. CO., Cleveland, 0 








Second-Hand Machinery. 


Engines Complete. 






















560 EX.-P. CmtOi. GIGS CLARE. .0.screseescsscccsscecsss $800 
100 ‘* Cutoff, side crank 

FO *4 FREE BIRO CO ivicsas ce cccccccseccece ‘ 

3 50 H.-P. Plain, side crank, each............... 350 
TO  FRURER, GIGS CUB oicessicsscecssssseccsss 300 
2am © PURE, GIGS CEBU. oon verccasescocsevecsses 27 
ee ES a | ae 260 
320 "§ PBimim, CORTE CHAIE...csccscccccccescsss 240 
0 *% TR Be a osc nicccccctsssescacs 180 
536 0 ** PURIR, COMCET CLRMR...nccceccccessecessss 180 
tt ait. « i... es 100 
giz ‘*)« 6PPieie, CORter CLAMk........000c.sencecess 125 
112 ‘“* Plain, side crank....... cetiianese Se 
110 ‘* Plain, side crank. one 
ee csuvatesmeannceseasai 75 

Boilers s Complete. 

75 H.-P. Tubular.. osese ERR) 
°° Portable... eecseseces SOO 
BF Ee irccch spatacpsnsnscesescedgapahsesndastatn 400 
Ry? Shs RET coos shasandaneauhaansaas saccdssaannaboause 325 
35 ‘“  Portable.... . 300 
30 ‘* Portable...... « 325 
2 25 H.-P. Portable, each. acs 00 
TB Bho PF. POCO G..ccccecccccese sssapenendaaeie 20 
DES Maire. POPCMIS, CRC .05.ccccroscrcccsccosenescecne 200 
ty Ee oo MME Saal calla icon hanGuagancavensestsnahisnvenes 1go0 
OO ae 1g0 
ee ss OR eee 250 
Se 88 HE PENT ov ccnosicensconssvevnnnces 160 
10 “ Single flue 

8 ‘“ Single flue 

70 ** “IRE ssc: 

eee 5S epee 

. Be IIE cic esitconkececksntondsetssanahoccshoass 

ae. ae 

aiteen and Engines Complete. 
30 H. -P. Portable detached.,.........cccccccoscssseoeg $600 
25 Portable, on wheels.. sstseossengease OD 
Be 88 BR BF BO in sccncoresinnnvcanceses 475 
a5 (‘S Portable, ES SS, REE 5¢0 
20 ‘£ Portable, detached....ccccocccccccssesccess 45° 
ee Oe 400 
16. “§ PROPERDIO, GECRETIOT.....ccrovcccscsccrcccsses 375 
14 “ Portable, on wheels............ sees 300 
12 “* Portable, on wheels............ 275 
10 ‘f Portable, on wheels............ 250 
8 ‘ Portable, on skids........ santehns aves 
10 ‘ Vertical Boiler and Engine............ 225 
6 “ Vertical Boiler and Engine.. 160 
4 “! Vertical Boiler and Engine... 115 
BH a-BIGe MOCIG OE peccecsccocssesecosscseossecnses anes. S00) 
26” circular resaw,.......... monnorace «++. 100 
6-saw gang lath mill aka 
38” Hall’s patent shingle machine..... isin te 
Lime extracting pan heater 60 H.-P.. nan ae 
TE NO cco nnuanndadsanaabaansoanendnncdabordnvencacécness 40 
ee OS ESE | | eer 2 
30” Bradfo d French burr mill....... .-. 100 
26” double surfacer and matcher................. 4co 


Send for full particulars. All sizes and 
Styles new boilers andengines. Send for new 
catalogue. Also particulars of second-hand 
rig wanted. 


. K. NORTON & SON, 


CINCINNATI, O. 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, Llron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 














Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 











Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


CM iacturers 0 ROLLING MILL CO., manu- 
Tir 








facturers of Steel and Iron Wire and Steel 
e 








Machinists’ Supplies. 


eS & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


ae ant J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. g2 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


CNEIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


Alliance, O. 
ee eke STEAM BOILER WOKS, Wm. 


y, Prop’r, manufacturer of all 
vg of Bteoin Boilers. 



































Meadville, Pa. 


Oe 2! & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 


} Hyg eo ag a BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oil 
and Water Tanks. 











26 inch Band Saw, - - - - 

30 inch Band Saw, . - - : 85 00 
36 inch Band Saw, - - . - 105 00 
Planer Planes 24x9, - - - . 120 00 
Planer Planes 18x5\%, - - - . §5 00 
1z2inch Buzz Planer, - - : - 85 00 
Jig Saw, 6 saws, - - - - - 65 co 
Iron Saw Bench, 3 saws, - - . 68 00 


Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
fend for circulars, special cash discounts, 
etc., before buying. 

G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, Me. 





Indiana Machine Works, 


FORT WAYNE, IND., 


Builders of 


High Grade 


WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER. 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 


Prices and Circulars Cheerfully Furnished. 


\\\UENLOIN £47 
ELECTROTYPE- 





FOUNDRY 


TELEPHONE 2129 
829 SHERIFF ST.CLEVEL 
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NEW ILLUSTRATED 


Catalogue 


NOW READY. 


Contains a great variety of new machines, and 
all the latest improvements on our 
regular manufactures. 


MILLING MACHINES, 
SCREW MACHINES, Etc. 


——— 


Garvin Machine Co. 


Laight & Canal Sts., 


wWwew WVork. 





VAN DUZEN 
CAS & GASOLINE ENGINE 
a oS 








OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 


VAN DUZEN 
Stas & Gasoline Enzine Co, 
34 E. 2d St., Cincinnati, O. 





©0068 8000800808888 8 


era CIE) 
(lopadiar : 


THE MANUFACTURES AND PRODUCTS 
OF THE UNITED STATES,  $ 

comprises FveryArticle made inthis @ 
10 


try -Indexed and Gassified-and @ 
under each article the names and addresses @ 


of” 
THE BEST MANUFACTURERS. @ 
@mplete in One Royal OctavoVol.of over 1000p. @ 
Frice inCloth,§5. in Leather.$7. 


* 
INDISPENSABLE 4 

to Buyers of Articles inalllinesand © 
Invaluable as a Statistical work. 7 

e 

e 


- Orders received at office of this Paper - 
ee2e0e000000000800000 








D. P. FISH, 


Successors to BURGESS & FISH, 
DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





Sen talanyia i al 
10 Sizes FROM $7 Te $75 


ii joven 


_ 
~, WRITEFOR 
PRICES 4» 


‘ J CRIPTI 
re ae DES Cin zyeak® 
ae VanDuzen &TiFt 
gee? SOLE MAKERS. 


po ITE GINcIny 





Fully Warranted 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... t538am *825am 


Fast N. Y. & Pitts. Express*io 55 m oo pm 
Mahoning Accommo......... 40am 
Pittsburgh Express............ 25pm 
Youngstown Local............. o5am 
Mahon’g div. & Pitts Local *I11 40am 
Mahoning Val. Accom........ 14 30pm 
Pittsburgh Express............ Iz0pm Iriopm 
New York Express............. OO P TB cecccrrcccceee 
*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20p. m. 
Bedford—6:50 a. M., 11:10 a. M., 1:30 p. m., 3:00 

P- M., 4:40 p. M., *5:45 p. m., 6:20 p. Mm. 10:35 


Pp. 

Newburgh—6:15 a. m., 6:50 a. m., II:10 a. M., 1.30 
P. M., 3:00 p. M., 4:40 P. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 

Bedford—6:o00 a. m., *8:10 &.m., 10:30 &.M., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 

newburek-Goe a. M., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 


6:30 p. m., 7:10 p. m. 
Trains marked ® run daily. 
Valley Rallway. 


For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Valley Junction Mail. . 

nag a e 
a unction — 41 m *1o 25am 

Sek kat Canton ae ; 





J. B. CAVEN, 
Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 8 coa m| d5 25am 
more, Washington, Phil- I1spm/ 1z250pm 
adelphia and New York.) dir 1opm| 635pm 
8 coam)/ 1250pm 
Wheeling and Bellaire. 115pm| 635pm 
BY E05 Ol ecesevsasesncces 
Alliance Accom. ........... 325pm| g4oam 
Ravenna Accom............. 500pm! 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernon an? Pan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyahoga Falls, | Depart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- } 
ti. Louisvi'le, Indianap- 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls, | 
Akron, Orrville, Miull- 
ersburg, Gambier, Mt. + a5 pm| 2p pm 
Vernon and Columbus 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go, and all pointsin the 
West and Northwest. 





810oamid 7 coam 
d800pm; s540pm 





| 
| 


8ioam| 5 40pm 
325 pm) 9 35am 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati City 
ticket office, Weddell House corner. 





—-THE—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


— 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K, RICHARDS, 
Pres. and Gen. Mgr. G. P.& T.A. 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ues sHortrer BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

D2 mILEs sHorTER AND Quicken DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, {ri 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARE, 
Gen’1 Supt., G.P.&T.A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 























Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and peek iy Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprnson, Receiver, 


Jno. J. ARCHER, 
Columbus, O. 


Gen’! Pass. Agt. 


THE MOSHER 
Lifting Jack, 


Ranging in capac- 
ity from 


6 to 20 Tons. 


F. M. DE WEESE, 


Manufacturer, 
CHILICOTHE. Ohio. 















For Sale. 


Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Review. 





THE BEECHER FURNACE C0,, 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





4Ls0 
Heating ana ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. | Works, Elm St., 
CLEVELAND, OHIO. 


@@-Send for catalogue and discounts. 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
7 and the East. 


The shortest anc 
quickest Route to Pitts. 
barge, Washington anc 
= more & the South: 
east. 


New Central Depot So. Water St. and Viaduct, 









Depart. 
No. 62, Accommodation..................... + 605am 
No. 72, New York & Pitts. Express....%¥ 8ioam 
No. 70, Pittsburgh Accom.................. *I125am 
No. 64, New York & Pitts. Limited... 259 pm 
No. 66, Mantua Accommo.................. *420pm 
Rs i TE Oe Fila discs ccnccoccecccseveses t 600pm 
No. 68, New York & Pitts. Ex............ I1oopm 

Arrive. 
No. 61, N. Y. & Pittsburgh Express... 515am 
No. 71, Youngstown Accom................ 715am 
No. 65, New York & Pitts. Lim........... *955am 
No. 67, Pittsburgh Accom.............00.4. *1245pm 
No. 73, Leavitssburgh Local. ............% 210 pm 
No. 63, New York & Pitts. Ex............ *6s50pm 
WHO, FE, WEAUEUR ACCOM ic.cecccrveecesseovess *720pm 
No. 69, Youngstown Express. ............ t9iopm 


Baggage checked through to all points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at t N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Supt., Cleveland, O. 
L. P. FARMER, Gen. Pass. Agt., New York 
W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 
M. L.. Fouts, im Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 


Wheeling & Lake rie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 





Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy. 
hoga Falls, Kent, Ravenna, Leavitte- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


as. M. HALL, 
Traffic Manager. 


Gen’! Pass. Agent. 





‘CL P S E, AUST & CLARK 


LECTROTYPE 


Beek NCRAVING CO. 

























ORIEN, | AES TEES OO ROR 2 
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WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
K*@"Heavy special machinery generally. Send for illustrated catalogue. 


STEAM ENGINES, So"piant socal tains 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


SPRINGFIELD, O. 





300 Lagonda Avenue, 








THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 
MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Pe@t’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 


, ‘ie Bronson Supply Co., 


CLEVELAND, 0O., U. S. A. 


Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12, 


Will not ab- 

_sorb Grease; 

[mm will not im- 

the Flavor 

of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale, 


Harmar Foundry & Machine Co. 
STEAM PUMPS. 


General Machine and 
Foundry Work. 



















Hoisting Engines. 





Derrick Feet. Derrick Powers. 


& 
~ 


Works, HARMAR, O. 


MARIETTA, OHIO. 











BLOWER’ RS & EXHAUSTERS. 


AEATING FURNACES, HAND BLOWERS) at 
ZAND BLACKSMITH DRILLS. 


prey py Exch NEWOR 








STEAM ENGINES 


(BOILERS. 
PENN 





ERIC 


rf SKINNER ENGINE CO,ERIE.PA. 
P OVER 34.00 IN USE. 


Manuacturers of PORTABLE MSTATIONARY 


em ENGINESBOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 
=~ C.R. VINCENT & CO., 15 Cortlandt St., N. Y. 





















150 to 2000 H- 
FOR ROLLING MILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE | 
—— STEAM PLANTS. — ~~ 


ENGINES ALWAYS IN STOCK 
“Maton! Ne-Bor 
Baresaac: NACES | 


K 
iL LE S pire SiMe Raat "ROLLING MILL WORK. | 


W™B.POLLOCK &(C.0.YouNGS TOWN, 0. 





LER-VWWoRKS 9 





LAIDLAW & D DUNN Co. 








“PUMPS OF EVERY gps: 


ie Poeseniprion, ) J EIN Gi I N NATH. A 








Stump before @ blast. | Pragments after a biast 


NG STRONGEST and SAFEST EXPLOSIVE 


mnown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining ‘Good S, 





ae 


THE GREAT STUMP AND ROCK “1? oe oon Gana —_— 
ANNIHILATOR. HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, Ohie 
J..W. WILLARD, Manage": / 


uly 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 


Fire 





GEO. P. BURWELL, 
St., Cleveland, O. 


Cc. A. BURWELL, Chiet Inspector, 208 Superior 
St., Cleveland, O. - 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, o. 


R. D. be Special Agt., 208 Superior St., 
Cleveland, O 


J. 8. WOLCOrt, Special Agt., Akron, O. 


Gen’l Agt., 208 Superior 








8Q@F"SEND FOR CIRCULAR OF THE 


EASTLAKE METAL ROOFING 





Lobahe 




















SAL, 





MANUFACTURED BY 


WW. J. BONRTON c& CO.., 


Galvanized Cornice Works, 


aa Orna- 


mental 














and 


Durable, 





























DETROIT, MICH. 





DOft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Iron 
and Steel is re 
rolled and box 
annealed, wel] 







SYKES’ 


IMPROVED aee® 
iB 







buildings. 
Easy put on. 


CORRUGATED 


£ = rRONW & sTmnx, RoOorr co., 
Send for Circular and Price List, NILES, O., & KANSAS CITY, moO. 


and mention this paper. 





OLTON [RON ROOFING 


OOF] CEILING &c. 
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Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 





a@Sole Manufacturer, 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
’ BEST 


AND 
OHEAPEST. 
he list retail price of this Buckle !s less than one-half the wholesale 


Price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find It profitable to carry a stock to sell with fron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, OHIO. 































GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire 

Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. 
@@ Send for circular and price list No. A 








CORRUGATED IkON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 





The BERGER TaN | pal CANTON, O. 





LPERGERS 


make arrange- 
LOCK SEAM | ments for ROOF- 
ING until you 


have seen ours. 


It Excels all other Metal Roofs. 





The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


THE KANNEBERG PATENT 


LATEST IMPROVED 
FOLDED LOCK SEAM 


StrictlyGenuine Steel Roofing High 


WRITE FOR CATALOGUE, PRICE 


CORRUCATED IRON- 
(Four Sizes of Corrugations.) 
GnaeCrimped Edge Iron Roofing and 
Siding, Beaded Iron Siding and 
Ceiling, Water Proof Building 
i Paper, R -ady-Mixed Paints, Etc. 


LIST AND SAMPLES, 













CAMBRIDCE ROOFINC CO., Cambridge, O.. 





Manufacturers of 
Plain, Rolled, Crimpea 
Edge, Corrugated and Beau 
ed Roofing, Siding and Ceil 
ing. 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue 


PATENT STAN DAN { 


STEEL ROOFING 





Otto Gas Engine Works, 


SCHLEICHER; SCHUMM & CO., { Ehiladelpnia. 
Horizontal OTTO Gas Engines. 





SIZES: 





*?( Chicago 


Vertical O 





1, 2, 4, f 10, 16, 26 AND 60 HORSE-POWER. 
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WILLIAM TOD & CO0., Youngstown, 0. 


THE PORTER- HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
K*@" Heavy special machinery generally. Send for illustrated catalogue. 


STEAM ENGINES, o’puant aera} ier 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


SPRINGFIELD, O. 





300 Lagonda Avenue, 








THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND mined’ 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 
MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Pe@t’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, EHTC., ETC 












CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, to and 12, 


Will not ab- 

_8sorb Grease; 

fm will not im- 

pe the Flavor 

of previously Cooked Food; Easily 
a kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 


Harmar Foundry & Machine Co. 
STEAM PUMPS. 


General Machine and 
Foundry Work. 





Hoisting Engines. 





Derrick Feet. 


Derrick Powers. 





Works, HARMAR, O. 


MARIETTA, OHIO. 








BLOWERS & EXHAUSTERS. Ww HRGE £0 . 


“HEATING FURNACES, HAND BLOWERS: BNE 


AND BLACKSMITH DRILLS. 











ENGINEWOR 


50° STEAM aN SIT as 


{ROILERS. 
ERI E, PENN*® 












fs tinh ENGINE CO,ERIE,PA. 
ss 








OVER 3400 IN USE. 


Manvacturers of PORTABLEASTATIONARY 


= ENGINES~BOILERS 


SEND FOR CATALOGUZ. 
NEW YORK and NEW ENGLAND OFFICE: 
C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 





150 to 2000 H- 


FOR ROLLING MILLS AND ALL OTHER 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS. JADE = FOR COMPLETE 
ENGINES. ALWAYS oh STOCK, , 
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“Mal ON! i BOILER VWJoRKS Ss 
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pire ih BeARaaf ‘RaLuNe MILL WORK. 


[bee POLLOCK x0 A AOUINICES RON IAN POR 





‘PUMPS. OF EVE 
DESCRIPTIO 








EY) CINGINNATI, “ue ge 















Stump before a blast. | Pragments after a blast 


VC STRONGEST and SAFEST EXPLOSIV 


nowsn to the Arts. 


; POWDER, FUSE, CAPS, 





Electric Mining Goods, 
HBROULES, AND ALL TOOLS FOR STUMP BLASTING, 
‘THE GREAT STUMP AND ROCK FOR SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, Ohi. 
J. W. WILLARD, Manage?:/ 
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iG ap CHEAPEST. 
. The list retail price of this Buckle {s less than one-half the wholesale 


“ e of inferior goods when we commenced to manufacture, and . 
calers, even in small towns, find {t profitable to carry a stock to sell with fron for tie rods. 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 


Fire ~ 


and 





GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special -, 208 Superior &t., 
Cleveland, O. as 


J. EF. WOLCOTT, Special Agt., Akron, O. 


Proof. 


W7e. Je 


Galvanized Cornice 








8@F°SEND FOR CIRCULAR OF THE 


EASTLAKE METAL ROOFING 





j Orna- 
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MANUFACTURED BY 


BOR TON & CO.., 


Works, 


DETROIT, MICH. 





Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








All my Iron 
and Steel is re 
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IMPROVED DSSS 
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classes of 
buildings. 
Easy put on. 


RRUGATED 





[om @) 





: — ul. 

$ KREIS IRON &@ STEEL ROOFING CO., 

Send for Circular and Price List, NILES, O.,& KANSAS CITY,MO 
9 Wes ’ ° 


and mention this paper. 





HOLTON [RON ROOFING 
RNG 


CEILING &c. 
AGENTS WANTED EVERYWHERE 


SIDING. 








Veep . i 


194 fee — 





Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 





a@Sole Manufacturer. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


BEST 
AND 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, Oxi0. 














N.Y }ETC: 
VSS 















GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@ Send for circular and price list No. A 


CORRUGATED IkON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 











The BERGER MANUFACTURING COMPANY, CANTON, O. 


Try pe make arrange- 
co Zs BERGERS Y ments for ROOF- 
ING until you 


« * 4 Ay y¥ | LOCK SEAM 
VY Wy 
arb) have seen ours. 
5 


\| | | STEEL 
Bil i || ROQFING 
U/L ! It Excels all other Metal Roofs. 
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‘The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 


MANUFACTURERS OF 
THE KANNEBERG PATENT 


LATEST IMPROVED 
FOLDED LOCK SEAM 


StrictlyGenuine Steel Roofing Hh 


WRITE FOR CATALOGUE, PRICE 


CORRUCATED IRON- 
(Four Sizes of Corrugations.) 


meaeicrimped Edge Iron Roofing and 

j Siding, Beaded Iron Siding and 

Ceiling, Water Proof Buliding 

Paper, R -ady-Mixed Paints, Etc. 
LIST AND SAMPLE®, 





CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolied, Crimpea 
Edge, Corrugated and Beau 
ed Roofing, Siding and Ceil 
ing. 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 


STANDIANG 


ROOFING 








Otto Gas Engine Works, 


SCHLEICHER; SCHUMM & CO., { Philsdelphia. 


»( Chicago 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Fuege. 
Combined OTTO Gas Engine Dynamos. 


1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 





SIZES: 
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SLIDE DOOOR HANGER, 


PAT. APRIL 30, '78. REISSUED JULY 8, ’79. 
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SECTION 
OF 


Cannot be thrown off the track. 


Can be put up in less time, runs with less 
noise and as easily as any other Hanger made. 
Ask sap jobber for them, and if he cannot 
supply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND. OHIO. 








STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER. 


(HORIZONTAL, STYLE.) 
a & a 





Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 
DAYTON, OHIO. 





OLD 
1874. 






— 


sm ron canoe. Cop. Lake & Kirtland Sts, Cleveland, 0, wae rox nscoons 


CLEVELAND TWIST DRILL CO., 


RELIABLE 
1890. 


—= 














"The EXart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Je. WENDELL COLE, M. E., 
Box 152, Chicago, Ill., or Box 84, Columbus, O. 


a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 
ER and TWIST DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 


The Kilby Manufacturing Co, 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for eng Foundry and 
> Machinist work of every descrip- 
© tion. Shall be glad to furnish 
estimates on application for En- 
gines Boilers and other heavy 
machinery 


THE - ARMSTRONG - PURIFIER, 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrone Bros.. 


SPRINGFIELD. OHIO 





















A LARGE AND COMPLETE STOCK of these wheels 
are carried in stock, enabling us to fill orders promptly. 
They are adapted for all classes of work, and can be used 
with water or without. Send for prices. 


EMERY 
es ant en 


REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


NORTON 








CLEVELAND, O. 


WELLINGTON 


ot Belt Holder. 


Recent Improved. 











AND RASPS. SENT 
We solicit the commercial = Sis, BETTER THAN LOOSE 
trade only. os , PULLEYS. 
133 &-136 N. Water §t.,| Shifte Belt from Driving 
COLUMBUS, OHIO. Pulley. 





Belt stops when machine stops and lies slack 
Old Files Recut and until machine starts. Simple, cheap, easily 
Warranted Superior to | operated. Sent on aeenoeal Thousands in 
any Machine Cut and | use. Address 


Lead Tempered in the Ww R SANTLEY & co 
7 _ e959 


market. Send for price 
list. Wellington, O. 











THE WILMOT & HOBBS MFC. CO., 


BRIDGEPORT, CONN. 


MANUFACTURERS OF 


CoLD ROLLED STRIP STEEL { 


SMOOTH SURFACE AND EVEN GAUGE. 
ALSO 
Plain and Lock Seamed 


STEEL, BRASS and COPPER TUBING to ORDER. 


















Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 


widths when desired, in tempers adapted to requirements. Also C. R. Spring Steel. 


Please mention this paper. 





Barnes’ zatent F'oct Fewer Machinery. 


Complete outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circular Saws, Scroll Saws, Formers, Mortisers, 
Tenoners, Etc., Etc. 

Our Patent Velocipede Foot-Power is without question the vest yet 
@pplied to Lathes. Read a few expressions from those using them 
of do not sée how your lathes can be produced at so low cost.” ‘‘The 
velocipede foot-power is simply elegant.” ‘Can turn a whole day, 
and feelas livtle tiredas though only walking around.” ‘In regard 
to the velocipede Lag pty I consider the lathe without an equai 
“I gat at the lathe for 11 hours, cutting off and threading 114 steam 
pipes. Those whosaw it declared it equaltol5 hour jobin machine 
shop.” ‘‘Using the velocipede foot-power, the operator can holda steady 
hand for doing the work.” ‘‘For doing actual business, the lightest or 
the heaviest, give me the velocipede foot-power.’ ‘The 434 Lathe! 
equal to any conting twice the money.” ‘‘What astonishes me is, how 

ou can Make machines to pay you for s0sma)l sum of money.” ‘The 

0. 6 Lathe is the most perfact tool I ever saw for tae money.” ‘‘Ican 
do double the amountof work on the velocipede, that I can on any 
3 other style vf foot-power lathe.” ‘There is no tax on strength, the 
- body is at rest, steady, the hands and attention free for the job 
ell tenacanncee ae ~— “The velocipede.—It is the best foot-power of any for lathes. 

If desired, these machines will be sold ON TRIAL. The purchaser can have ample time to ‘est 
them in his own shop and on the work he wishes them todo. Descriptive Catalogue and Pricelist 
Free. . F. & JOHN BARNES CO., No. 827 uby St... Rockford, UI. 















e@ USE THE BEST. “e 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Rellable and Simple Boiler Feeder for Statlon- 
ary, Marine and Portable Boilers. : 


ls 
POINTS TO BE CONSIDERED. [3 \5 

They have only two VALVEs to operate, only one after a yy) 
water valve is adjusted. They require no wateiineg, as they Fy 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to biti 
20 feet, and hot epee don’t affect them. They work from 
25 to Oe 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTOR CO. 


117 7th St.. DETROIT, MICH. 
C. H. PRESLEY & CO., Agents, Cleveland, O, 


ml of ‘ i 


OVERFLOW 





morn siamenenn - 











